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DRIVING DYNA MO-ELECTRIC GENERATORS 


WE publish an engraving of a very neat installation of 
Gramme dynamo generators und motors on the same base 
plate. The motor is a three cylinder Brotherhood engine 
the shaft of w hich is extended to right ind left, and coupled 
on each side to a dynamo-el ctric machine. A very large 
number of this class of installation is now in use, especially | 
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slipping on another roller. The driving rollers are fluted 
vertically so as to grip effectually the entering bar. The 
gearing is driven in the ordinary way by a set of reversing 
pulleys. —Zhe Engineer. 


THE SEVERN TUNNEL. 
THE length of the tunnel under the Severn is rather more 


A to be fastened to the shaft on the Welsh side, while letter 
Z is fastened to the sea-wall shaft on the English side, then 
were the line drawn tight, the position and width of the 
shoots would be determined pretty accurately; and they 
would be found to underlie letters G, H, andI. The depth 
of the shoots below the level of the English Stones and 
Lady Beach is about seventy-five feet. In addition to the 
submarine portion of the works, there is a land tunnel 


GRAMME DYNAMO-MACHINE, DRIVEN BY THREE-CYLINDER ENGINE. 


for torpedo boat and naval service. The illustration is so 
clear as to require no explanation. —Engineering 


MACHINE FOR BENDING ANGLE IRON. 


Messrs James Bennie & Co., Glasgow, have just design 
eda machine for bending or curving angle iron, T-iron, or 
ther sections of bar iron orsteel. We give, in perspective, 
m illustration. On a large planed cast iron table there 
ate three rollers, which work on vertical axes. Two of 
these are driven by powerful worm and spur gear under- 
neath the table; the other roller runs free, and can be 
moved toward or from the two driving rollers as may be ne- 
cessary for the section of iron or otber metal operated upon. 
This lateral movement is effected by a hand wheel and screw, 
which moves a long sliding block carrying the loose roller. 
This band wheel is worked preferably from the other end of 
Machine, and thus 1s quite out of the way of any circling 
bar. The loose roller shown in drawing is turned to suit | 
either Tor angle sections; but this roller, well as the 
others, can easily be replaced by any other form to suit any 
particular sections, by simply unscrewing the nut on top and 


as 


MACHINE FOR 


than two miles and a quarter; the length of the whole 
tunnel, including approaches, is four miles and a half; 
the length of the contract for tunnel and open cuttings 
is seven miles and five furlongs. The tunnel under the 
river will be pertectly straight; the curve in the approaches 
will be very simple. The whole of the tunnel will be lined 
with brickwork, varying from twenty-seven inches to three 
feet in thickness. About 60,000,000 will be required, and 
all are to be laid in Portland cement. Portions of the 
tunnel are completed already, and ‘‘ breaking up” proceeds 
at ten or twelve points. The roof semicircular, an 
arch of thirteen feet radius. The side-walls are segmental, 
the invert also, and both of twenty-one feet six inches 
radius. The dimensions of the tunnel are: extreme width 
inside, twenty-six feet; extreme heizht inside, twenty-four 
feet six inches; height of roof above the rails, twenty feet. 
The line will be double, and manholes will be inserted every 
twenty-two yards. 

The width of the stream at the point selected for crossing is 
about 24 miles. If the reader will suppose this to be repre- 
sented by a line containing twenty-six equal divisions, each 


is 


| one marked by a letter of the alphabet, from A to Z, and letter 


BENDING 


of nearly two miles on the Welsh side, and rather less 
than half a mile on the Bristol side, making the entire 
length of tunnel about four and a half miles 

After the exact site of the center live had been decided 
on, it was at first proposed to sink the shaft upon the 
low-water rocks close to the edge of the shoots on the 
Welsh side, but the building of a shaft-head upon these 
rocks was strongly oppose! by those who were interested in 
the navigation of the river. This, combined with other 
considerations of convenience of approach, led to its being 
placed on shore. 

In the passage now excavated from shore to shore the fol 
lowing outcroppings are encountered, commencing from the 
Welsh side: At 600 feet from the shaft millstone grit, 
with coal and coal shale just beyond (630 feet); at 700 
feet clay shales; at 750 feet traces of coal; at 400 feet 
the Pennant begins and continues almost unbreken to 5,500 
feet, where seams of coal 15 inches and 11 inches thick oc- 
cur (traces of coal cropped out at 3.600 feet, and 3,810 feet); 
at 5,800 feet clay shale; at 5,900 feet strong clay shale. dry; 
at 6,100 feet Pennant again, and shale; at 6,500 feet coal 6 
inches thick, with clay shales; at 6,600 feet new red sand- 
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a 
stone; at 6,700 feet a joint filled with coral-like sandstone; 
ut 7,000 feet marl and red sandstone; at 8,000 feet hard mar! 
aud sandstone; at 9,700 feet sandstone intermixed with car 
bonates of lime, spar, alabaster, ete. 

In sinking the shaft on the Welsh side, the strata passed 
through were new red sandstone and marl, coarse conglome 
rate, Pennant grit, clay shale, two-inch seam of coal, 
millstone grit, firestone and shale, and then a remarkable 
hed made up of lumps of mountain limestone embedded in 
clay shale. Some of the lumps were as large as a wheel 
barrow, the corners were all angular, and every lump was 
embedded in a firm chocolate-colored fire-clay; lastly came 
ironstone and fire-clay to the depth of two hundred feet. In 
descending from the English, ¢ ¢., the Bristol side—the 
workmen met, in serial order, with sand, yellow sandstone, 
red mar! (a long stretch), bands of hard red sandstone 
and conglomerate, Pennant grit, clay shales, millstone grit, 
fire-clay, limestone shale and ironstone, with clay shale 
joints. Water was tapped abundantly while the shafts were 
in process of construction, but the floor of the ‘‘ heading ” is 
free from land springs. Many fissures have been met with 
at all angles, and commonly trending eastward; most of 
them are waterbearing, but none important from an en 
gineering point of view 

On Oct. 6, 1879, a serious difficulty was encountered. In 
a part of the approach to the tunnel, 400 yards from the 
river’s edge on the Monmouthshire side, a small subter 
ranean water-course had to be crossed The discharge 
fully 5,000 gallons per minute, could not be controlled 
by the force at hand; and in about 28 hours the labor 
of seven years was seemingly lost, The shaft and the 
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had asserted, and Sir Daniel Gooch bad maintained. More- 
lever, it is now known that the Pennant rock beneath 
| the shoots is the simplest and strongest part of the whole 
| work 

As to the provision now existing for drainage and casual 
| difficulties: At Sea-wall Shaft, on the English or Bristol 
side, there are two 16-inch diameter plunger pumps of 7 feet 
stroke, and two 15-inch bucket pumps, of 7 feet stroke, all 
capable of being driven 12 strokes per minute. At Sud- 
brook (Southbrook) on the Welsh or Monmouthshire side, 
the principal permanent pumping station of the Severn 
Tunnel, there are four shafts—two winding and two pump- 
ing. One pumping shaft contains two 26-inch diameter 
|plunger pumps of 10 feet stroke, driven by two direct 


icting Cornish engines of the Bull type, 50 inches diameter | 
cylinders, capable each of being worked up to’ 14 strokes per | 


minute. In addition to these is a 35-inch diameter bucket 
pump, driven by a Cornish beam engine with a 75-inch 
diameter cylinder and 10-foot stroke. These Bull and 
Cornish engines and pumps represent the permanent drain- 
age power available if needed 
power at Sudbrook consists at present of a Cornish beam 
engine, 70-inch cylinder, 10-foot stroke, driving one 28-inch 
diameter bucket pump, and two 18-inch diameter plunger 
pumps, both of them 10 feet in stroke, and capable of 
10 strokes a minute. The temporary pumping power at 
the Five Mile Four Chain Shaft on the Welsh side is 
one 41-inch diameter cylinder, 10 foot stroke, Cornish beam 
engine, driving 28-inch bucket pump 9-foot 
equal to 12 strokes per 
miles 45 chains from the commencement of the railway, are 


The temporary pumping | 


stroke, and | 
minute. At the Marsh Shaft, 5| 


Aprin 8, 1889, 


Weights of Train which Locomotives can haul at 
miles an hour under Ordinary Conditions 


@ speed 4% 
+ in Tona 


2,000 1b. (not including the weight of Engine and Ten der 


TYPE OF LocoMOTIVE. 


Type “A.” Type “ BL” Type “OQ 
On straight track: “a 
Dk: ceaakee> sanedies 1,096 1.664 2 298 
Grade 20 ft. per mile.... 547 8401, 1,128 
« 40 ** - eee 350 545 7% 
60 ** ao 249 3901, 52 
80 “ war 188 402 ~ 410 
100 “ “ = 148 242 330 
On 5-degree curves: 
Level... aeoken os 921 1,4011¢ 1.876 
Grade 20 ft. per mile... 464 716 — 962 
ae 40 ** ” we 310 485 654 
60 ** ew Mane 227 36015 488 
su“ eae 173 27916 380 
100 ** i” a 37 2W5l¢ 308 
On 10-degree curves: 7 
Level... ee ‘ 662 1,013 1,358 
}Grade 20 ft. per mile.... 401 G211¢ 836 
ae ae gaan 27 $77 590 
- 60 ** oe 207 38016 448 
..©¢ 2 Aare 160 260 © 354 
, 160 ** ” ome 128 212 290 
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SCALE or METRES 





THREE CYLINDER 


whole of the excavation under the Severn were flooded, 
as far as advanced, and progress was stopped from October, 
1879, to Feb. 7, 1881 But though disappointed, the Di 
rectors of the Great Western R. Co were not disheartened 
The rush of water was from the open country, probably 
a part of the concealed drainage of Went wood Forest, and 
might be diverted in its course. Sir John Hawkshaw was 
consulted and induced to take up the matter. Two brick 
dams of great thickness and strength were built across the 
heading down which the water bad flowed, so shutting 
off further approach to the shafts and the works under 
the Severn. Pumping engines of enormous power were ap- 
plied; the outthrow was soon greater than the infall; grad 
ually the shafts and the works under the Severn were 
cleared, and excavating could be resumed. It was while 
clearing these last that Fleuss’ diving apparatus was em 
oyed Provided with it the contractor's chief diver, 
Mr. Lambert, descended the Sudbrook shaft, carrving « 
crowbar, etc., and made his way alone along the flooded 
heading and floating timber until he reached a door that re 
quired closing. It was more than 1,000 feet distant, and | 
could not be moved on its hinges without great exer 
tion, and without first tearing up the tub-tramway on 
the floor. But he accomplished the task, coolly and courage 
ously, to the admiration of all who were aware of the diffi 
culties, and who knew how much depended on his success 
or failure 

The working gangs from the opposite shores met about 
the end of September, 1881, and thus proved that the 
formidable shoots could be passed safely, as Mr. Richardson | 








COMPOUND ENGINES 


(For description see SuPPLEMENT 325.) 


two 16-inch plunger pumps, 7 feet stroke, each capable of 12 
strokes per minute. At the hill pit, about 6 miles 6 chains 
from the commencement of the railway, similar provision is 
made.—London Railway News. 


LOADS WHICH LOCOMOTIVES WILL HAUL. 


At the request of some of the persons who appeared be 
fore the Trunk Line Advisory Commission, calculations 
were made of the loads which locomotives would haul on 
different grades and curves. The following table gives the 
result of these calculations, which may be of interest to some 
of our readers at the present time, when the influence of 
grades and curves in the cost of transportation is being dis 
cussed so much. 

The calculations are for three types of engine, designated 
in the column titles as Type “ A,” Type ‘‘B,” and Type 
*C,” these being as follows: 


Type A —Amencan locomotive with four driving- wheels 
and 12,000 lb. weight on each wheel, the total weight of 
engine being 36 tons. 


Type B.—Mogul or 10-wheeled locomotive, with six driv 
ing wheels and 12,000 lb. weight on each wheel, the total 
weight of engine being about 42 tons 


Type C.—Consolhidation locomotive with eight driving 
wheels and 12,000 Ib. weight on each wheel, the total weight 
of engine being about 54 tons. 


OF THE 8. S. 


| the cylinder itself. 


LA FRANCE. 


Under the most favorable conditions loads about 50 per 
cent. greater than those given above may be hauled.—Rait 
road Gazette. 


EXPERIMENTS ON LOSSES IN THE STEAM 
CYLINDER. 


Herr Escuer, of Zusich, has been experimenting 08 
some obscure points as to steam engine economy 
results at which be has arrived will be found valuable by 
the numerous engineers who are interested in this question. 
Between the amount of feed-water expended and the steam 
used, as calculated simply from the volume admitted up to 
the point of cut-off and the pressure, there is always im 
practice an important difference, varying from 20 to 60 per 


cent., or even more. This difference is due to seve 
causes: (1) There is a loss of steam through the want of 


perfect steam-tightness in the piston and valves; (2) the 


| evlinder at the time of cut-off contains, not pure steam, but 


steam mixed with a proportion of water, which water 8 
partly carried over mechameally from the boiler, partly 
formed by condensation in the steam pipe and valve < hest; 
(3) a further quantity of steam is condensed on the walls of 
Hitherto practical experiments hav¢ only 
extended to the second of these conditions, viz., the propor 
tion of water contaimed by the steam at the moment of cul- 
off; and even these are not altogether satisfactory On the 
other points little or nothing seems to he known the loss 
through the valves 1s generally considered insignificant, and 


|the large total loss 1s ascribed by one party to condensatioa 
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er, and by the other to leakage past the piston. | a satisfactery uniformity. This circumstance explains the 


in the cylinder owed therefore to make experiments on these 

— loss separately, and though his results were 
wo Cae tely satisfactory, they are important at least as 
ae tins the line to be followed, and the importance of the 


idered. 
































me results of the experiments are given in the following 
(D) Withow either jacket or air pump. 
a teats 
Duration of} Wer, | weigtt of | tensed om 
-, OTE ec: on 
fbsotate Titt} pa niasions| Sdmnisaion obtained | team filling|wallsateach 
Kg per im | gece. | sdmission.| Grecian | ty 
eq. Co n Grammes, Grammes. 
300 | 605 4-976 0°150 4°826 
g=SD) ioe | 0308 3°310 0-152 3158 
= | o2de 2°439 D154 | 2285 
199 | OI 1969 0155 | 18l4 
30-2 0°60 5-431 0201 5250 
poe) 599 | (0308 3°797 0°205 37592 
89°2 0203 2°930 0207 2°723 
1208 | O50 0°336 0209 | 2127 
7 309 O87 BDL 0257 -§ 5334 
p~5) o> | 0301 | 8067 | 0261 | S'a06 
899 | 0-202 3074 0263 | 811 
197 | 0252 2719 0265 | 2454 
(2) Without jatket, but with air pump, 
) 2975 | 0610 5061 0216 4845 
y=) cos | 0305 | 3378 | oms | 3-360 
90°75 | 0-200 2-551 0-220 2°331 
1202 0:151 2°068 0'222 13846 
p=i26| 301 O10 5300 | 0207 533 
600 | 0-302 4017 0270 3747 
90°2 0-201 3°048 0-273 2775 
1201 0151 2:449 0275 2174 
pods] 299 0607 5622 0°324 52298 
59°8 0°303 4-223 0°327 3:896 
90°8 0-200 3'126 0°330 2:796 
rs2 | O53 2798 0°332 = 
(3) With jacket, but without air pump, 
g=O4l| 301 | 0603 1124 0°157 0-961 
59°8 0°303 0-838 0°158 0°680 
89°4 0-203 0-700 0°158 0°542 
1206 07150 0-575 07158 0:417 
p=4%5| 302 O601 1281 0-211 1070 
59°83 0°303 0-912 0-212 0700 
90°2 0-201 0-812 0-212 0°600 
1198 0151 0689 0-213 0'476 
p=518| 300 0°605 1370 0268 1302 
599 | 0303 1145 0-269 0°876 
900 | 0202 Oo -| 0-269 722 
1200 | 0151 O'S41 0-270 0°571 
(4) With both jacket and air pump. 
p2GH| 300 0°605 1129 | 0-223 0-906 
| 610 0-29 0'899 0-224 0°675 
90°0 0-202 0767 | 0-224 O43 
| 1197 0:152 0:643 0-224 0°419 
p=4%6) 300 | ocos | sae | o276 | 1080 
59°6 | 0°304 1-070 0277 0793 
893 | 0-202 0876 | 0288 0°588 
119°9 0:151 0737 | 0288 "459 
p=518| 202 0°601 1357 0'333 1°94 
59°2 0°306 1°27 0°334 0°939 
905 0-200 1-042 0335 0°707 
1207 | 0183 0-930 | 0:333 0°595 











Condensation in the Cylinder during Admission.—The deter- 
mination of this amount in the steam engine itself is pro 
bably impossible, but it is easily accomplished by the aid o* 
special appuratus. If a cast iron chamber is opened by 
valve gear aliernately to a boiler and to a cold chamber 
there will be alternately a condensation and evaporation on 
the walls of this chamber exactly as in a steam cylinder. 
By comparing the amount of water obtained from the cold 


chamber with the volume of the vessel, and the 
weight of pure saturated steam corresponding to 
this volume, the steam condensed in the vessel is at 
once determined. By moving the valve gear quicker 
or slower the time of admission is altered, and _ its 


influence can be investigated. In the author's apparatus the 
vessel consisted of two round cast iron plates, with a ring of 
Copper Wire laid between them, and made steam tight. Out 
side these were fixed two other plates, bolted to them, and 


leaving flat steam spaces between, to form a jacket. The 
plates were protected on the outside by slag-wool. The 


valve gear was worked by two eccentrics on a pulley shaft 
actuating two valves placed at the top and bottom of the 
casing. The valves were accurately finished, so as to bi 
sure that there was no leakage through them, and the valve 
chesis Were enveloped in cott6n waste. The content of the 
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fact that the jacket of a steam engine is always mor: effect- 
ive when the whole volume of steam is passed through tt, 
than when it is only fed by a branch pipe. 

(1) The first deduction from these tables is that the 
amount of condensation increases with the duration of ad 
mission, and with the pressure. 

(2) The condensation 1s much less in the experiments with 
the heated jacket, and this saving 1s far from being neutral- 
ized by the expenditure in the jacket. The greatest amount 
thus expended, as observed in the glass pipes, was 21 
grammes per minute, This gives the following as the total 
loss per admission: 











p= 518. With jacket, Without jacket. 

n = 30 2002 9 5 3349 
60 1°226 9 3806 g 
90 0°955 ¢ 28119 
120 O-746 9g 2454 g 





(3) The results are practically not altered by the employ- 
ment of the air pump. The water per admission is sligbtly 
greater with the xir-pump, but the reason is that the weight 


lof steam left in the chamber is less, therefore more must 


}enter at the next admission. 


Practically we may say that 


| the condensation with or without the air-pump is the same. 


The following empirical formule between the three quanti- 
ties, g, p, —as given in the headings of the table—represent 


| the results of the experiments: 


(1) Without jacket g = 4°07 x p°°#!8 x £ 0-64 
(2) With jacket g = 0673 x p 9553 x (0°58 


If we take the condensation per square meters and assume 


|¢ = 0-1, p = 6, we obtain 15633 grammes as the condensa- 


|ference of temperature of 58 deg. Cent at most. 


tion per admission. If this were to go on for an hour, it 
would give a total condensation of 563 kilogs., with a dif- 
But a sur- 
face condenser with a difference of temperature of 70 deg. 


| condenses about 100 kilogs. only per square meter per hour. 
| Hence we see the fallacy of comparing the condensation in 


a surface condenser with that on the cylinder walls, as is 
sometimes done to show the insignificance of the latter. 
The conditions are quite different. In the former the heat 
passes straight through a thin metal sheet into a thick layer 
of water, which is a non-conductor; in the latter there is a 
continual change in the direction of the heat. The layer of 
condensed moisture is removed again during the next 


| admission, partly evaporated, partly brushed off mechani- 


apparatus bet ween the two valves was 129 cubic centimeters, | 


and the total internal surface was 1,250 square centimeters 
€ duration of admittance of steam was found to be 0°302, 
and that of the exhaust 0378 of the time of a half revolution 
of the shaft. The number of revolutions was measured by 
‘counter. The apparatus was fixed close to The boiler, and 
connected with it by a half inch gas-pipe enveloped in waste. 
exbaust led to a coil of Jead pipe which was cooled by 

the condensing water. At the bottom of the coil the con- 
densed Steam was either taken direct into a large glass 
bottle, or first drawn through a small hand pump serving as 
ur pump. The jacket formed by the outer plates was 
Sunilarly connected with the boiler, and the exit of the steam 
condensed in it was regulated by a cock. In order to mea- 
-_ this steam, a glass tube was first inserted in the outlet 
ve the cock, and the cock so regulated that the condensed 
— Was always visible in the glass tube; by this means no 
of steam was possible. After long experiments che 
mathor was obliged to abandon the determination of the loss 
= in the jacket. He soon observed that the quanti- 
of water t; 

; wed great variations in the opposite directions. The 
Decrease of the former and decrease of the latter were the 
— just after the boiler had been fed by the injector, 
be sucked ina great deal of air. To preserve the pres 
Uniform this feeding took place in smail quantities and 

- rt intervals. He therefore concluded that the varia- 
kept _ due to air collected in the jacket, and therefore 
cock so far open that there was always a slight 
lenkage of Steam. From henceforward the results showed 





iken from the chamber and from the jacket | 


cally, so that the newly admitted steam comes at once in 
direct contact with the walls. The condensation must 
therefore be much greater than in the other case. To show 
the completeness with which the condensed moisture is 
removed during admission, the working of the apparatus 
was suddenly stopped at the moment between closing the 
exhaust and the next admission, the inlet and outlet pipes 
were taken off, and glass tubes, filled with chloride of 
calcium, put in their places. By means of an aspirator, a 
slow stream of air, which was dried at its entrance by the 
chloride of calcium, was passed through the apparatus. The 
water left in the apparatus thus became deposited in the 
chloride of calcium at the outlet. The amount of this 
water per square meter of surface was found to be as 
follows: 


(1) Without jacket, 5°55 g (mean of seven experiments). 
(2) With jacket, 1°62 g (mean of four experiments). 


These quantities, it will be seen, are exceedingly small. 


Experiments on oss through P.ston.—The loss through 
want of tightness in the piston is of course influenced 
greatly by the special conditions of each particular case, and 
the experiments described can only be useful as a guide. 
The engine used was a horizontal condensing engine, 300 
mm. diameter, 750 mm. stroke, with Meyer valve gear, and 
with jacket fed by a branch pipe. The piston packing con- 
sisted of two cut cast iron rings, outside a wrought iron ex- 
pansion ring. 


clearance space, which was found to be 1,259 cubic cent 
meters, or 24¢ per cent. of the volume swept through by the 
piston. The surface corresponding to this was 2,635 square 
centimeters. The experiments were made when the engine 


| Was running under a brake not too tightly put on, and the 





| 


For the experiments the machine was made | 


single-acting by removing the gear, etc., from the hinder | 


end of the cylinder. A small valve opening outward was 
fixed at this end, connected with a coil of cold pipe, from 
the end of which the condensed steam which had leaked 
past the piston fell into a glass flask. During the forward 
stroke there was, of course, a vacuum behind the piston, but 
toward the end of the back stroke the pressure rose, and 
forced the steam which had leaked past the piston through 
the valve and into the cold pipe. The conditions were thus 
very closely similar to those of an ordinary condensing 
engine. The valve faces were carefully got up to reduce 
any in that direction. To find the amount of the 
clearance spaces, the piston was stopped at the dead point, 
ind the space then filled up with water. It was found, 
however, that the piston was by no means tight, and the 
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loss 
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results were as follows. 
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These figures show that even in this particular the jacket 
has a marked influence on the loss of steam. In experiments 
1—3 the amounts of the feed-water and condensing water 
were observed. With No. 4 this could not be managed. 
Taking only experiment No. 2, the particulars are as fol- 
lows: 





Boiler pressure............ -..e- 5°31 kg. per sq. cm. 
Cylinder pressure.............. 51 - ss 
rrr ere 0-09 
Work per stroke indicated...... 660°45 kgmeters. 
Feed water ... jus Societe 46°45 gr 
Loss past piston ...... sk nama ets 1 84 gr 
Condensing water.............. 1178 85 gr 
Heating of do. (19°8 deg. to 37°5 

BD sxe encuekucessees 17-7 deg. 


If we neglect the external cooling of the cylinder, and as- 
sume that the steam leaking past the piston goes away at 
100 deg., the water in the steam at entrance into the cylinder 
can be calculated. It amounts in this case to 22 per cent., 
which, however, is somewhat too large, because the external 
cooling bas been neglected. On comparing the actual ex- 
penditure of feed water with the steam which passed 
through the apparatus, and with the amount condensed on 
the walls and leaking through the piston, as determined by 
the experiments, there appears a large deficiency—too large 
to be fully accounted for, either by water contained in the 
steam when admitted, or by leakage through the valves. It 
is probable, therefore, that the condensation inside an actual 
cylinder is much larger than appeared in the experimental 
apparatus, and as this already appears to be so considerable, 
the experiments, though not thoroughly satisfactory in 
themselves, are sufficient to show the great importance 
attaching to the question.— The Engineer. 


CONDITIONING APPARATUS FOR WOOL AND 
YARN. 


A GREAT deal of attention having at different times been 
drawn to the undue amount of moisture in cotton yarn, it 
may interest many of our readers if we give a description of 
a conditioning apparatus intended for the use of mills, which 
attracted a good deal of attention at the Exhibition of Wool- 
en Industry held at Leipsic some time ago, and which, ac- 
cording to the German papers, was well thought of by those 
manufacturers who had its working explained to them. 

Our illustration shows the apparatus in vertical section. 
A is a gasometer, or rather aerometer, for it has to hold only 
atmospheric air, and insure a continuous and uniform sup- 
ply of it. It can at any time be refilled by simply lifting the 
holder or bell. Bisa purifier, lined with lead, and filled with 
pieces of pumice-stone soaked in sulphuric acid. As sulpbu- 
ric acid has a great affinity for water, this serves to remove 
the moisture from the air which comes from the holder. In 
order to remove any moisture or other impurities that may 
be present, like carbenic acid gas, the air coming out of the 
vessel, B, passes through a glass tube, 4, filled with caustic 
potash. C isa hygrometer, which shows whether the air has 
been completely dried. Then follows a paraffin bath, E, 
which can be heated by the Bunsen burners to a temperature 
of 240° to 250° Fah. This bath contains a tubular worm 
and a number of boxes, F, in which the inverted vessels, G, fit 
tight. The worm is connected with the pipe, D, which 
brings the air from the bygrometer to it, and serves to heat 
the perfectly dry air to the temperature of about 270° Fab. 
This heated air then passes from the worm into the vessels, 
F, through a corresponding number of connecting pipes 
The latter rise at h, out of the bath, in order to have stop- 
taps attached to them. The ends of these pipes terminate in 
the shape of a funnel atthe bottom of the vessels, F. The 
inverted vessels, G, made of German silver, fit air-tight inte 
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the vessels, F, and also upon the mouth of the funnel-shaped 
outlet of the pipes, E, so that when the lid of G is slightly 
raised the heated dry air must pass through them. 

The manipulation with this apparatus is as follows, viz 
The cylinders, G, are filled with the samples of wool, yarn 
ete., to be tested (their capacity of wool being about 6 oz.), and 
when hermetically closed placed into a stand until they are 
weighed upon scales made for the purpose, and adjusted to 
show single grains. When ready for testing, the lower part of 
this cylinder is removed, and the latter then placed into one of 
the vessels, F. The upper part is then raised a little, and the 
tap in the corresponding pipe, 4, opened. The cylinder and 
its contents will now be soon heated to the temperature of 
the bath, and the hot dry air be passing through it. After 
a while—in the case of wool generally in half an hour—the 
contents of the cylinder will be completely freed from all 
moisture. The tap, 2, is pow closed, the cylinder remov 
ed and placed in another tight-fitting vessel on the stand, M, 
and the communication with the air-pipe, d, opened by 4 tap 
In this position perfectly dry but cold air passes through the 
cylinder, and in about half an hour the cylinder and its con 
tents will have gained the temperature of the air in the room 
The cylinder is then closed top and bottom, and reweighed 
The difference in weight against the former weighing will 
then show the amount of loss by moisture, and as the tare of 
the cylinder is known, it is easy to calculate the percentage | 
of loss of the contents. 

It is obvious that this apparatus, which may be of any con 
venient size, must be very accurately made. Its manipula 
tion is very simple, and when the proper arrangements are 
made, one lot of samples may be weighed while another is 
being dried and a third cooled, and so on. The apparatu 
shown at Leipsic, containing four vessels and eight cylinders 
to change, was able to condition in ten hours 80 sets of sam 
ples of wool, weighing about 800 Ib 

It appears to us that, where no public conditioning estab 
lishments are in existence, such an apparatus will be of great 
value to mill owners as a test of the raw material they get, or 
to merchants and manufacturers of the yarn offered or deliv 
ered to them.—Tertile Manufacturer. 


NEW TAKING-UP MOTION FOR LOOMS. 


WE find among the recent French patents, an arrangement 
of a taking-up motion, which, as it contains some points of 
novelty, we here reproduce. It bears some resemblance to a 
motion largely used in Yorkshire. The object of the 
arrangement is to adapt the loom to the production of tender 
goods with an uneven weft, such as, for instance, silk and 
other textiles in which the weft is not always of an even 
size. 

First of all, the inventor dispenses with the emery or fluted 
roller, and winds the cloth directly upon the cloth beam, 
as in a loom with worm-and-wheel motion. The necessary 
pressure he produces not upon the cloth but upon the beam 
at the ends. For this purpose the cloth beam, A, is provided 
at each end with flanges turned quite true, and which pro 
ject beyond the frame sides. In a slot, but resting upon 
these flanges, are placed two bowls, E, whose bearing is fixed 
in the upper end of a lever, connected by an adjustable 
screw with the levers, Fand G. The ratchet wheal of the 
taking-up motion is shown at C. Upon the same stud is 
bolted a disk, I, of a peculiar eccentric pattern, which again 
is connected, as shown, to the lever, G. Dis the pawl or 
catch, which moves the ratchet wheel forward in the usual 
manner. It will thus be seen that the pressure upon the 
taking-up roller is not exerted by any contact with the cloth, 
but is exercised upon the flanges fixed to the beam, the bowls, 
E, and lever, F, rising with the increase in the diameter of the 
beam. This avoids any friction on the cloth, and cannot 
possibly mark it, while the pressure to be exercised is easily 
regulated by the set screws. But in the same manner.that 
the bowls, BE, rise, so does the lever, G, and in rising it gradu 
ally turns the eccentric disk on the ratchet wheel in such al 
manner that its larger side covers more of the teeth of this 
wheel, The catch can thus not take up so many teeth, and 
consequently moves the wheel the slower the larger the cloth 
beam gets. This covering up of the ratchet wheel is an 
arrangement which we do not remember having seen before. 

The regulation of the taking up in connection with the 
uneven weft is effected by the other part of the arrangement. 
Fixed to a fulcrum, d, on the side of the loom, is a lever, L 
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catch, D, of a ratchet wheel. If, now, on account of a thin 
weft, the sley, B, does not go sufficiently far forward, the pin, 
N, which generally bangs clear of the lever, L, will rest upon 
it, and with the forward movement of the sley will be pushed 
up this lever, thus raising the lever, M. The latter then car 
ries the bar, O, with it, and thus lifts the catch clear of the 
ratchet wheel, so that the latter does not move, and the cloth 
thus remains stationary until sufficient weft has been added 
to fill the space allotted to it. In practice it has been found 
of advantage to set the taking-up motion slightly in advance 
of the medium, so that the catch can be lifted off at the right 
moment. This arrangement is, of course, only required 
where the weft is beaten up close, and the cloth 1s wanted 
well and regularly filled, and not where the usual positive 
motion is applied.—7extile Manufacturer. 


IMPROVED FULLING MILL 


THE object which the maker bas had in view in designing 
this apparatus has been to furnish a machine which should 


IMPROVED F 


be suitable for and to all classes of goods, from the finest 
flannels to the heaviest tweeds and other cloths, and thus to 
enable a manufacturer to pre viuce with ulvantage more than 
one Class of goods. This object, we are told, has been well 
accomplished, and those defects remedied which time and 
practice had shown to exist in this and other similar ma 
chines, 
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NEW TAKE-UP MOTION, 


resting upon a pawl, K, attached to the sley. Over this lever, 
is placed avother lever, M, having its fulcerumate. From 
the other end of this lever a swinging finger, N, is hung, 
which, in certain positions, rests upon the end of the lever, 
L. Suspended from the same lever, M, is also a bar, O, 
hooked at its lower extremity, so that it passes round the | 


The machine shown in our illustration consists of a cast 
iron frame filled in with wood, and has a width of 5 ft. 4in., 
a length of 9 ft., and rollers of Sin. in width. The great 
length of the machine has been adopted in order to provide 
plenty of room, so that as many as eight pieces of flannel 
san be introduced at one,time without crowding. The mill 








ing in the width is accomplished between the two main 
ers and the rollers of the feed table, while the milli 
length is done by the connected rollers. Between the © m 
rollers and the feed table two adjustable brass knuckle oa 
ers are introduced, which serve as spreaders to roll 
creases and to prevent the twisting of the cloth These le 
ers can be adjusted while the machine is working 80 os 
suit the progress of the cioth. The vertical rollers and . 
cheeks, which latter are covered with glass, are set on by 
sides simultaneously by the turning of a hand whee] Inthe 
manner an uneven setting is made impossible The rest ae 
ive parts are so connected with each other, by gearing and by 
a shaft passing through the machine, that their respective ‘e 
tances can be increased and diminished equally and simul 
neously on both sides. ‘ a 
In some machines, which are provided with a self-acting 
stop motion, the latter stops the machine when the cloth . 
only a little entangled, and this causes unnecessary ° 


: lows ¢ 
time, to obviate which the machine has to be run an 
slowly. The machine in question is less sensitive ip this re 


ULLING MILL. 


spect, the eyes through which the cloth 
slightly raised, unless there is an actual kr 
the machine is stopped. In this n 
vides for additional speed, which he finds as 
revolutions per minute The eve is balanced by a lever 
outside the machine, adjustable according to the strength of 
the cloth, When this eye is lifted by a knot, and the me 
chine stopped, the eye is, by means of the lever i off 
the knot, which can be easily disentangled by hand. 
The pressure on the upper roller is exercised 
springs, which are introduced into other parts 
in lieu of the usual coach springs, as being more reliable and 
certain in their action. The four springs, acting upon te 





anner the maker pro 





ur spiral 


machine 











upper roller, are compressed, or relieved, simultaneously by 
the turning of a hand-wheel, giving a regularity of action 
which is of the utmost importance for perfect work. 

In all former machines the progress of the cloth wasonly 


accomplished by the revolution and pressure of the mail 
cylinder. In the present machine the cloth is moved for 
ward by a pair of feed-rollers placed before the main rouet, 








the lower of these rollers being driven by a strap from the 
main shaft. By regulating the speed of these f rollers the 
| drag can thus be entirely removed from the main cylinder 
}and be adjusted by the attendant in such a manner that be 


can get more or less length during the milling, and, if desit 
able, regain the lost length by extra drag. The milling ® 
| the width of the cloth is regulated by an elsstic 
given to the upper roller. All alterations and regul 
drag, etc., can be made in the front of the machine. T 
is also a self-acting measuring motion attached to the 
|ratus, which is used by the attendant to control, by meas 
of the dial, the length the cloth is being milled to, so that Be 
need not do this by stopping the machine to measure by 
| hand, thus cooling the cloth. By a special arrangement @e 








shaft of the upper cylinder is always kept parallel with = 
|of the lower one, and horizontal. If, therefore, the ci . 
should run unevenly upon the lower cylinder, it capa® 


happen that the upper cylinder rises on one side and jm 
and damages the cloth on the other. The upper cvlinder 8 


driven from the lower one by intermediate gearing arranged 

; } nm ¢ r U 
in such a manner that the wheels are kept well in gear, - 
matter whether the upper cylinder rises or falls, thus ahwa® 


insuring positive action, and not straining the wl eets, 
stoppage of the machine is accomplished gradually by 8 
friction pulley acting upon the strap, so that the in a 
stops before the strap is upon the loose pulley by oe 
means it prevents the rollers being carried round after t 
cloth has been stopped, a contrivance which is of sp cial im 
portance in milling fine and tender cloth. — 7erti& Munwe 
turer. 





At the annual meeting of the French Academy of a 
ences, February 6, the Lalande Astronomy Prize 
awarded to Dr. Lewis Swift, of Rochester, N. Y. 





Ar the et 
electricity al 
to come de 

tus; but 
giceable, I 8 
yo a, by 
yogether Ip ¢ 


The furna 
sulphuric 4 
strengthen 
jron riveted 
by flues lo 
porizontally 
agned for Ul 
liquid state | 
This latter 
nto the fror 
which dip I 
the gases 
the externa! 
would prom 

The sulp! 
fed regular! 
in front, wh 
moval of is 

The cast- 
covered hy 
late, whict 
shown in th 
alarm tvero 


j 

; 

= 

— 

o 

y 

. i~ 
Figs. 1 anc 


temperatur: 





rangemet 


ceive the s1 





B0F copner 
Platinum 
Pipes, B a: 


I former 





APRIL 3, 1882. 





SCIENTIFIC AMERICAN SUPPLEMENT, No, 327. 


5211 








ON SOME NEW INDUSTRIAL APPARATUS. 
By A. De HEMPTINNE. 
nd of a year remarkabie for its discoveries in 
hed < for new applications of that agent, I hesitate 
electric” fore the reader with my own industrial ap- 


come ver , ; 
to tus; but, as several of these may perhaps prove ser- 
} cooable I sh sll give them up to hecome the common proper- 
’ ric , - - 


ty of wi, by describing them and bringing figures of them 
a dm, "2 5 
iogetber ip one plate. 
FURNACE FOR BURNING SULIHUR. 
(Figs. 1 and 2.) 

The furnace that I have employed for several years in my 
sulphuric wid works consists of a cast-iron dome, A, 
trengthened by ribs, and resting on a large plate of boiler- 
— Tiveted with flat bolts The plate is heated or cooled 
by flues locate beneath Upon the plate are juxtaposed 
horizontally four cast-iren tré ughs, B, with 2-inch rims, de- 
signed for the combustion of the sulphur, which enters in a 
liquid state through the four spouts of a cast-iron trough, C 
= . . . " 

This latter, which is divided into four compartments, is set 
nto the front bri k wall of the furnace. Vertical] plates, D, 
which dip into the liquetied sulphur, arresi the pussage of 
the gases and prevent the combustion from spreading into 
tae external part of the compartments, where the casing 
. would prom) ly smother it. ! 
The sulphur is thus in part purified, and the furnace is 
fed regularly without the necessity of opening the four doors 
is front, which serve only for the eutrance of air and the re- 
moval of ashes 5 ; 

The cast-iron dome consists of ten b lted pieces, and is 
covered hy two movable hemispheres, EE, of thin iron 
plate. which, when raised by the chains and counterpvises 
shown in the figure, serve to moderate the combustion. An 


garm thermometer. J, placed in a copper tube indicates the 





Ene ae Oe et me ee tet te 8 te rei, 








centration of sulphuric acid to 6514 degrees, in lead, by the 
aid of a vacuum and of superheated steam; but I renounced 
it after four years of practical experiments, because my acid 
was slightly colored brownish, and because the alembic be 
came perforated by the action of fire, or through the forma 
tion of a deposit of sulphate of lead. I feel that 1 have 
remedied this grave trouble by protecting the lead of the 
boiler from an excess of caloric, and leaving nothing ex- 
posed to the direct action of the superbeated steam but some 
leaden tubes of 244 inches diameter, containing within them 
|other smaller tubes, on the plan of Field’s steam gene- 
rator 

As it is difficult to obtain a completely colorless product 
with a leaden apparatus, I reserve the latter for washing by 
the Guy Lussac cascade, giving the preference to different 
platinum apparatus for obtaining the white and limpid acid 
»f commerce. 

As the application of a vacuum in hermetically soldered 
leaden vessels may be extended to other industrial opera 
tions, I shail likewise describe my vacuum cocks, which I 
have employed with success. 

First, the following is a description of the apparatus for 
concentrating sulphuric acid, shown in Fig. 4. A, ordinary 
generator. B, apparatus for superheating steam. cunsisting 
of a hemispherical cast-iron retort protected beneath by a 
refractory dome, aad filled with copper filings. C, boiler 
for concentrating to 60 degrees by steam, which traverses a 
leaden worm surrounded by the acid. D, leaden alembic 
shown on a larger scale in Fig. 5), capable of resisting the 
pressure of the atmosphere through the perforated stone- 
ware hollow spheres with which it is filled. The tempera- 
ture is indicated by along mercurial thermometer, I, and a 
gluss float, V, under a bell-glass. The leaden boiler, D, is 
placed on an iron chest, E, into which the superheated 
steam enters at B. This steam surrounds the leaden tubes 


suldered to the bottom of the large boiler, D. V V, are two 




















Figs. 1 and 2.—Sulphur Furnace. Fig 3.—Injector. Figs 


and air are con- 
large chimney, F, 


1, 3 
he <nlnhurone 
The sulphurous 


leaden chamb 





) &@ cast-iron ped An aperture, J, 
he sides of the latter serves for the removal of the 


ate of fron 
ticed that the chimney is contracted at H so 
nes placed apex to apex 









rpose of pr cing a ntraction 
suction causes the arrival, when desired, of 
r through the small ve (with cock), I 


© quick combusti 
ric oxygen is absorbed during the vola- 
* But this supplementary air might 
into an ordinary chimney, since the con- 
himney of a sulphur furnace would have 

f accumulating ashes and sulphate of iron 

save adding another figure to an already 
have supposed applied to my furnace the 





I propose only for such chimneys as re- 
ym several different furnaces. 
INJECTORS FOR CORROSIVE LIQUIDS. 
Fig. 5 
ee injecter is figured in a plan that I sent to the 
ussels Exhibition in 1880 t is constructed of an allor of 


lead and antimony. has a steam. pi 
te of service in different operations in which neither iron 
Ser copper « employed The steam, led by the short 
Platinum uyere, A sucks up the acids through the two 
Pipes, Band C and forces them out through the pipe, D 


f platinum, and might 

















CONCENTRATION OF SULPHURIC ACID 
Fig. 4.) 
I formerly designed an apparatus for the continuous con 














4ard 5 


ig. 


automatic purge cocks to let off the water of condensation. 
The sulphurik i 

C. is drawn up continuously bv the lead pipe, F, which is 
provided with an earthenware cock. I have elevated the 
bend of this tube in order to arrest the flow of acid when 
through the negligence of the stoker. the vacuum bas be 
come insufficient. The product flows continuously through 
the pipe. G, which is surrounded by a refrigerating jacket, 
and, before reaching the chest. I, traverses a lead worm. H 
at the bottom of the well in which the residue of sulphate of 
lead is deposited in the cvlinder. H, 

The pipe, G, is barometric. and is substituted for a cock 
hecause when it is desirable to emptv the chest. I, and to 
allow air to enter it so that the acid may flow out, the 
column of liquid cannot be forced into the alembic wherein 
it is desired to preserve a vacuum. The acid, which is 
drawn off from time to time from the chest. I, through a 
cock which connects with a leaden reservoir, J, provided 
with two curved tubes, is received in the cisterns, K K, 
which are supported by a base 10 centimeters thick, and 


cid. concentrated to 60 degrees in the boiler 












which bave a capacity sufficient for the cooling and clari- | 
fication of the product. During the operation of concentra- | 


tion the acid fumes are disengaged through the large pipe, 
L. and are condensed first within the jacket, M. and after- 
ward in the worm, N. The water from the reservoir. O 
traverses and cools the jacket surrounding the worm, and 
afterward, by means of the tromp, R. produces the vacuum 
necessary for the operation. The reservoir, O. is fed by 
means of the tromp, P, which cools the water in the worm 
Q. at the bottom of the same well) The acidulated waters 
are led from the worm, N, into the box, U, by a harometric 
pipe. and the vacuum, which is indicated by the barometer. 
S, is kept up by bronze disk cocks fixed to the cylindrical 
leaden box of the table, T 





| VACUUM COCKS. 
(Figs. 6 and 7.) 


It is well known bow difficult it 1s to manufacture cocks 
that will maintain a vacuum perfectly, yet | have succeeded 
in doing so by forming them of two bronze disks with well 

| finished and oiled surfaces, one revolving op the other 
| Each of them contains two circular apertures When it be 
| comes necessary to open the cock, that 1s to say, to make 
| one aperture correspond with the other, it is only necessary 
}to turn the copper or lead handle, which 1s hollow The 
two disks are prevented from separating by a copper band 
which encircles the lower disk, and by an iron pin passing 
through a small central aperture. ‘Tbe lower disk may also 
be provided with four small copper flaps held by screws— 
the latter being loosened and the flaps turned to one side 
when it becomes necessary to clean or dress the rubbing 
surfaces. For acid liquids I employ an alloy of lead (Fig. 7) 
and cover the two rubbing surfaces with glass disks, which 
are well polished ov one side and rough on the other, and 
fixed into the cavity of each lead disk by means of marine 
glue. In order to test them 1 put them in communication 
with a mercurial barometer by means of a rubber tube. If 
the cock is perfect, the mercury in the tube will stand for a 
long time at its original level 


APPARATUS FOR PRODUCING A VACUUM, AND FOR PUMPING 
WATER INTO A RECEPTACLE BY THE CONDENSATION OF 
STEAM AFTER THE EXPULSION OF AIR. 

Fig. 8.) 

The principle of this apparatus is already known, but 
there are certain arrangements to be adopted for economiz- 
ing steam and for maintaining a vacuum. I tried at first a 
large wooden chest constructed of planks and joists, and 
covered externally with lead. The steam, which was con- 

.densed by a spray of water alter the expulsion of the air, 





Fig. 4.—Apparatus for Raising Water. 


produced a vacuum of 70 to 71 centimeters of mercury 
in my alembics for concentrating sulphuric acid. But. as 
the motions of the wood submitted to atmospheric pressure 
twisted and tore the lead, I substituted for the thick box a 
cast iron vessel, A, lined internally with wooden staves t 
retard the condensation of steam, which otherwise would oc 
cur in coming in contact with the cold metal. A small 
boiler on the Field or Naeyer system furnishes the steam 
throuch the pipe. B) which expels the air through the pipe, 
C. This latter likewise serves for quickly emptying the 
vessel, A. after the opening of the rubber-lined lever-valve, 
D The condensing spray of water is furnished by a few 
movements of the piston of the small force-pump, E, which 
communicates in the interior of the vessel, A. with a hori- 
zontal tube punctured with fine holes. The large pipe. F, 
sucks up water from a depth of 6 meters. The extent of 
the vacuum and the water level are shown by a Bourdon 
pressure gauge, G, and a glass tube, H. 
STEAM FIRE-PUMP. 
Fig. 9.) 

In 1862 I had constructed a very simple fire-pump, re- 
sembling Giffard’s, and designed for quickly putting out a 
fire just starting in a factory. This pump. which costs but 
little, and the construction of which will be easily under- 
stood on an exsmination of the figure, is canable of throw- 
ing water as bigh as the roof of a house. For actuating it 
there is required a small steam boiler mounted on wheels, 
with a reel for the hose. The apparatus might also be 
placed in a row-boat for extinguisbing fires in ports or on 
the banks of rivers and canals) The pipe immersed in the 
water should, in order to prevent partial condensation of 
the steam, be of double rubber cloth stiffened by copper 
wire so as to resist the pressure of the steam and hquid 


: 


aan tein 


OE BS TEN Nae Te 








5212 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 327. 


APRIL 8, 1889, 








The copper ball, B, as well as the internal diaphragm, C, is 
pierced with round holes to allow of the rapid entrance of 
water. Impurities are excluded by means of a jacket of 
metallic gauge. 





The steam pipe, A, is protected from cool- | 


<= 
It is the first record 

The pole is used. of 

passed round the work itself. This ; and 





hand, he placed it on the top of the wheel (which revolves | tion of the machine tolerably clear. 
horizontally) and smoothed it into a low cone, like the upper a lathe mounted on standards, 

|end of a sugar loaf ; then thrusting his thumb into the top the cord is 
of it, he opened a hole down through the center, and this he that the mandrel was not then employed. 





Different rg 


ing in the copper receptacle by a close-fitting sheath of | constantly widened by pressing the edges of the revolving of lathes are mentioned in works of about the same peri 
8. 


wood, cork, or rubber. 
pipe, D, although it is warmed by the steam, serves for ex- 
tinguishing the fire, but, if it were necessary to cool it, as in 
the water-pump, P, of my acid-concentrating apparatus, it 
would have to be passed through a worm, Q, like the one 
that I have described in Fig. 4 
MATA-FUEGO, OR FIRE EXTINGUISHER. 
(Fig. 10.) 


The defect of ordinary extinguishers being that of con- 
taining too little liquid, because, having to be carried on the 
back, it is necessary to make them as light as possible, it 
has occurred to me to replace the metal cylinder by a 
spherical earthenware vessel, A, one centimeter in thickness, 


The water wnich is forced into the | cone between bis hanc 


As it enlarged and became thinner, | but the center-lathe appears to have been the only 
he gave it whatever shape he pleased, with the utmost ease | known. The introduction of the mandrel itself, runuines 
aud expedition. From some defect in the clay, or because bearings, is not defined. All the work lying around ihe 
he had taken too little, the potter suddenly changed his | turner of 1568 is of wood: and, in fact, the workin 
mind, crushed his growing jar instantly into a shapeless| metals on the lathe is comparatively only a recenj intro. 
mass of mud, and, beginning anew, fashioned it into a duction. 
totally different vessel.” A French mathematician and inventor, named Jacques 
The processes employed by the Hebrews were probably | Besson, who flourished about the third quarter of the six. 
similar to the Egyptians, from whom they bad learned the teenth ceotury, illustrated in a book published in yjq9 
art. The wheel used consisted of a weaibe disk placed on | three different forms of lathes, in which the pole, ay or. 
another larger one, and turned by hand by an attendant, or dinary bow, a1d weights were respectively employed to pro. 
worked by foot by the potter himself |duce the retura motion of the cord when the pressure Was 
Sir Gardiver Wilkinson, in his book, ‘* The Manners and taken from the treadle, after an effective stroke had been 
Customs of the Ancient Egyptians,” published in 1886, made with the foot. One of the lathes made by Besson way 





»rovided with three tubes, and carried on wheels (Fig. 10). 
To mix the liquid, the vessel is tilted on the axle of the 
wheels, To prevent accidents in case of breakage of the 
vessel, the latter is surrounded by strong wicker-work of | 
osier, and the interspace filled in with straw or other similar 
material, In case a fire occurs, it may be quickly attacked 
by the jet of liquid forced out by the carbonic acid, which is 
produced by the falling of a small stream of muriatic acid | 
into the solution of bicarbonate of soda in the earthen vessel. | 
This acid is contained in a small spherical vessel of thick 
glass, C, covered with wicker-work, and begins to flow as| 
soon as the glass cock beneath is turned, inasmuch as the 
air in the two vessels is in communication through the tube, 
y 

As these apparatus are cheap, it would be well to have 
several of them on band, with their rubber tubing and 
nozzle, D, at points exposed to danger from fire. 


THE ART OF TURNING.* 
By Pau N. Hasivck. 

A DEFINITE idea of the subject matter of this paper is de- 
sirable before an attempt is made to enlarge upon it. Speak- 
ing broadly, the art of turning consists of shaping articles on 
a Tathe. To define the art more closely, we understand it 
to mean the fashioning of articles that are of themselves re- 
volved on the lathe, and which are acted upon by a cutting 
tool held by the hand, or in a slide rest. 

The process of shaping materials by means of rapidly 
rotating cutters, often practiced on the lathe, should not 
be considered as turning. I refer especially to the work pro- 
duced on machines conventionally called ‘lathes for turn 
ing irregular forms,” and used for making boot-lasts, gun- | 
stocks, and many other articles, . Within the last few. years, 
these machines have been greatly improved, and have, | 
in fact, completely revolutionized certain branches of the | 
wood-working trades, 

In plain turning, the work rotates on the line of center, | 
and the contour formed by the cutting tool must necessarily 
be circular. By means of elaborate chucks, the work may 
be made io travel in various directions simultaneously, and 
in this way geometrical figures are traced by a fixed tool. 
Ovals are turned by simply moving tbe work to and fro, at | 
right angles to its axis of rotation, by a syuchronous motion. 
An inclined plate on the mandrel, working against a fixed | 
roller, and giving the mandrel a motion lengthwise while 1t | 
is rotating, affords the means of producing oblique mould. | 
ings, well-known as ‘‘swash-plate” turning. 

For turning very large diameters, especially when the 
objects are heavy, lathes are frequently vertical; that is, the 
mandrel is upright, and the face-plate, always fixed to it, re- 
volves horizontally. It is much easier to chuck work on the 
face-plate in that position. The largest lathe, having the 
mandrel in the usual horizontal position, that I know of, is 
capable of turning a disk twenty-five feet in diameter. It 
weighs about sixty tons. A vertical lathe, that is, one hay- 
ing the mandrel upright, in use in one of the American 
dockyards, is constructed to take an entire monitor turret, 
and to rotate it while turning tools are brought to act 
upon it. 

In the Arsenal at Woolwich, a large lathe, very similar in’ 
construction, is in use. It is catled a circular planing 
machine, but I should like to know for what reason? It 
appears that a lathe may have its line of centers either hori 
zontal or vertical, or at any inclination. With the machine 
at Woolwich, the work is itself revolved; a tool is held in a 
slide rest—in fact there are two distinct tool holders at di 
ametrically opposite points. Why is the machine not called 
a lathe, and the work produced upon it turnery? So far 
as our original definition of the art serves us, that machine 
is a lathe, though some may cavil at the designation The 
lathes erected at Woolwich for turning the large guns, 
are among the largest and heaviest constructed; they weigh 
over eighty-four tons each. 

Having now some definite ideas of what the art of turning 
really is, the subject may be profitably studied in its various 
branches. 

Turning indisputably holds a forward place in the useful 
arts, and it is one of the oldest. The lathe has been 
aed called the ‘‘ father of mechanism,” so much is me- 
chapvism indebted to it for its very existence. The date of 
the origin of the art is lost in antiquity. It was prob- 
ably known before historians began to write. The potter's 
wheel is believed to have been the earliest form of Juthe. 
This primitive lathe is now commonly used by the potters of 
the present day; it is, technically, ‘‘a throw.” The oldest 
Egyptian monuments had representations of the potter at 
work with his lathe. This takes us back two thousand 
years before the Christian era. Ptah, a god worshiped as 
the leader of mundane artisans by the Memphites, who 
flourished about two thousand years before Christ, is repre- 
sented in the act of moulding man upon a potter's throw. 
Thus we find in the earliest records a special tribute to 
the art of turning, which in that remote period was evi- 
dently deemed the art by which man was fashioned. In 
Scripture history, we have in Jeremiah a distinct allusion to 
the potter and his wheel. This date is about 500 years B.C. 

The Rev. W. M. Thomson, who was for twenty-five years 
a missionary in Syria and Palestine, gives an excellent 
illustration of a modern potter at work. It will be found in 
his work entitled ‘*The Land and the Book,” published in 
1859. The description is poy thus: ‘I have visited the 
potteries, and was delighted to find the whole Biblical appa- 
ratus complete and in full operation. There was the potter 
sitting at his frame, and turning the wheel with his foot. 
He had a heap of the prepared clay near him, and a 
pan of water by bis side. Taking a lesap of clay in his 














* A paper recently read before the Society of Arts, London. 
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| cutting; on relieving the treadle of pressure, the elastic | 


| time causing the work to revolve backward. 


says: “ Potters are represented in the tombs of Thebes and | capable of cutting screws of - pitch, by the employmen, 
Beni Hassen. They frequeutly kneaded the clay with their of pulleys and band gearing. Right or left-handed threagy 
feet, and after it had been properly worked up, they formed | could be cut at will, by crossing or uncrossing the band, and 
it into a mass of convenient size with the hand, and placed the pitch was regulated by means of pulleys of different dig 
it on the wheel, which, to judge from that represented | meters. This is the earliest screw-lathe known. 
in the paintings, was of very simple construction, and| Josepk Moxon, an Englishman, hydrographer to King 
turned with the hand.” The author, iv continuation, says:| Charles Il, gives the first-known intelligible descriptiog 
‘“‘It is impossible to fix the period of the invention of the | of a metal turning lathe, in a small book entitled «My 
potter’s wheel, but it was known at the earliest epoch | chanick Exercises,” which was brought out in monthly 
of Egyptian history of which the sculptures have been parts, commencing in 1677. In this, the art of turning 
preserved. The notion that the gods imparted to men the occupies a large proportion cf the space. It will be jn. 
arts of civilization was common to the Egyptians as to the | teresting to quote the quaint language used in this book. 
Greeks, and Nepb is represented showing them the potter’s The description accompanies an illustration of a tum. 
art. | bench held in a bench-vise. The work is rotated by means 
Geologists have discovered pottery ware in some of the | of a drill-bow, and a sphere is shown being turned. The 
oldest formations which contain human remains, but this | chapter reads as follows: 
pottery was, it is evident, made by band-moulding, and not ‘© Of Turning small work of brass or other mettal Smal 
by being thrown or turned upon a wheel. work in metta] is turned in an Iron lathe called a tury 
The turning lathe of modern form was apparently not bench. The figure of it is described in plate sixteen at ¢, 
known in those early times. Though many “aie and occu. When they use it they screw it in the chops of a vice, 
pations are vividly represented upon the sculptured records | and having fitted their work upon a small iron axis, with g 
of ancient Egyptians, the turner—other than he working at drill-barrel fitted upon a square shank at the end of the axis 
the potter's wheel—is unrepresented. This fact leads to the next the left hand, they with a Drill-bow and Drill string, 
conclusion that the turning lathe proper was upknown in carry it about as was shown in smithing, with this dif. 
Egypt. ference that when a hole is drill’d in a piece of Mettal they 
Turning was evidently one of the arts practiced by the hold the Drill bow in their Right Hand; but when they Tum 
Greeks and Romans. The writers mention lathes and small work they hold the Drill-bow in their left Hand, 
turners frequently some five hundred years before the and with their Right Hand grasp the Tool, which is com. 
Christian era. monly a Graver, or sometimes a Sculpter, fit to such Mold 
Diodorus Siculus says the inventor of the art of turning ings as are to be made on the Mettal. They begin to work 
was a nephew of Dedalus, named Talus; the reputation he first with the sharp point of a Graver, laying the Blade of 
acquired by this invention excited the jealousy of Dedalus, | it firm upon the Rest, and directing the point to the Work, 
who put Talus to death secretly. If this account is true, we and lay Circles upon it close to one another, till they have 
have the name of an early martyr to the art. Pliny ascribes oti it pretty true. Then with one of the broad Eiges 
the invention to Theodorus of Samos, and also mentions one | of the Graver, they Smoothen down what the Point left, 
Thericles, who rendered himself very famous by his dexterity | and afterwards with Sculpters, Round or Flat, or great 
in managing the lathe. It was a proverb among the ancients | or small, they work their intended Mouldings. _ The circum. 
to say a thing was formed on the lathe to express its delicacy | stances and considerations in the choice of a Drill-bow 
and accuracy. Among the polite French people a pre- | Drill-string for Turnery are the same with what you find in 
cisely similar expression is used to-day to convey a high | Smithing and Drilling.” 
compliment. That the art comprehended the fashioning of metal at 
The early practice of turnery was confined to fashioning | a remote period, evidence exi-ts. Metal vessels, exhumed 
wood. We read of bowls, also of flutes and musical | from the ruins of Thebes, bear unmistakable marks of the 
instruments that have been produced by the skillful turner. | tool applied when the object was rotating. The machinery 
The application of the art to fashioning metal isof compara-|then in use probabiy lacked the stability necessary for 
tively recent origin. | turning metal successfully. 
An attempt to trace the progress of the art of turning} Various forms of fly-wheels are shown in books publisbed 
through successive generations would probably become | about the beginning of the nineteenth century, proving that 
wearying. The subject is a very speculative one. There | the continuous rotary motion was then used. The pole was, 


‘are few indisputable data on which a connected history | however, evidently preferred, and now soft wood turners 


could be wrought. No treatise on the subject exists, and| use it. The alternating motion allows them some ad- 
hence the difficulty in dealing with it vantages, which we need not here discuss. 

Long before the fly-wheel, worked by a crank, was| The fly-wheel, driven by hand, is still in use by turners 
invented or used, lathes were driven with the aid of a/| where labor is cheap. The small motors which are now 
spring pole, and also by bows—not used in the manner made, and which are rapidly increasing in public favor, 
of the modern drill bow. The pole lathe is still in use will probably supersede manual power within a short space 
in some trades—among which that of the watch-case maker | of time. The hand driven fly-wheel offers the advantage of 
occurs to me—but the alternating motion has been almost leaving the turner unfettered by any work, except that 
entirely superseded by the continuous fly-wheel. Pole- of uianipulating his tools. The fatigue of working the 
lathes are drawn by the foot; an elastic springy pole is fixed lathe is spared him, and he can give his undivided attention 
by one end—usually to the ceiling—so that the free end | to the work on which he is engaged. More power can be 
1s in a direct line with the mandrel pulley. A cord from got from a man whose energy is confined to turning 4 
the free end of the pole is passed around the pulley, and | winch-handle than from him who works a treadle with 
attached to the treadle. When the foot is applied, the! one foot; hence the hand-wheel gives the turner grealer 
mandrel is made to revolve in the direction necessary for | power. ; 
Steam-power is now generally used in our manufactories, 
force of the spring pole draws the cord back, at the same and it has become the means of driving, by far the largest 
In this way portion of lathes used in various industries. The cheapness 
the treadle is brought to its original position, ready for|of the power is its chief recommendation, and_the one 
another effective stroke. that at once commends it to the manufacturers. For many 

It is evident that this alternating motion is by no means operations the foot-lathe is still more advantageous; the 
economical. Every effective movement of the work is only complete control that the turner possesses over the machine 


|the precedent of an equal amount of non effective motion. that he drives with his own muscles is a boon that 8 


To take the matter at its best, and allow that the speed is in | essential when treating delicate work. The various speeds 
both instances equal, half the time employed in turning requisite for various operations are regulated intuitively by 
is wasted in waiting for the backward motion. Despite this | the man who works his own lathe. On the other band, 
obvious and serious dra wback, the pole-lathe has been used | steam-power applied to a lathe, for doing work of one 
ever since the invention of the center-lathe. In its earliest | particular caliber, and which is also fitted with automate 
form, this lathe consisted of two fixed center points; be-| gearing, does all the work. When the machine has been sel 
tween these the work was mounted. The cord was placed to work, it will continue to work till the automatic arrange- 
around the work itself, and no mandrel was used. Bergeron | ment stop it at the end. An occasional overlook from the 
in his book ov turning, published in 1792, illustrates and | mechanic is all that is needed, till the work in the lathe 
describes lathes of this description as being machines of the | is changed for some other. . 
period. At the present time, watch-case makers use them, the The automatic lathes now in use for producing large 
alternating motion being convenient, When the watch-case| numbers of objects, all of which are counterparts, ile 
is partially finished, and has the knuckle, or the pendant, attended by mere lads, who have only to turn a han a 
soldered on, it may be mounted on the old-fashioned pole-| or shift a lever, as occasion requires, in order to _ 
lathe, and, by dexterously regulating the amount of the mo-| the machine at constant work. Every object made by 
tion given to the treadle, the work is revolved barely a com- | these automatic lathes is precisely alike. The machinery 
plete turo, and thus the whole edge of the case, excepting | makes no error of judgment; everything is turned to gauge, 
the one projecting piece, may be operated upon by the! as predetermined; and when an accurate machine 1s used, 
tool. In the modern lathe this operation would be im- the work produced by it is accurate. 
possible; when the circular motion is continuous, the pro- 
— cannot be left intact. This explanation accounts | hand work, is readily appreciated by every mechanic. “ 
or the apparent inconsistency of using a pole-lathe in| plain cylindrical rod—say, for instance, a bar cf were 
the present perfected state of the art of turning, in a country | may be mounted on a self-acting lathe, and tura a 
where its development is perhaps the most complete. perfectly true, parallel, and smooth. Suppose the a 

Native turners of Africa and India still practice their art | operation had to be done with herd tools. Cnet 
with the primitive pole-lathe. A somewhat similar tool, | truth, the parallelism, and the smooclness of the two ~ 
worked with a drill-bow, is used by the Arabs and Persians. | In each case the comparison would be favorable to : 

The derivation of the word ‘lathe ” has been attributed to machine-work. Then consider the time taken for The 
the pole used for working the earliest turning macbines. operation, and thus arrive at the comparative cost. apes 
The pole, in order to render it fit for use, was pared down labor—that is to say, the skilled labor—in the first page 8 
to a taper form, and thus made to resemble a lath. The unnecessary quantity; whereas, in the second — the 
English word lathe is one that has been specially bestowed turner of exemplary skill could do the work. Comps a 
by us. ‘ Turn” is the word applied, in other languages, to relative wages of the artificers and the amount 0 valet 
the machine. We yet call the smallest form of lathe, | that each produces, then you can appreciate the 
in common use amongst watch-makers, ‘‘ turns.” of machine-work. 

A German book, published in 1568, shows a turner work-| Having made a digression from my atte 
ing a sphere in a lathe. The illustration makes the construc- | bistory of lathes, 1 will now briefly resume that 
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= ————— 
Independent mandrels were used about three hundred 
years ago; one IS figured in a book dated 1568. The idea 


of employing & mandrel on which the work could be fixed 
; bably ‘suggested itself from the use of a contrivance pre 
Pel analogous to our modern collar-plate. A contrivance 
of this kind was used long ago, as we use it now, for boring 
objects rotated in the lathe. Center-lathes—that 1s, those 
with fixed centers, W hich we now call dead -centers—were 
ysed by the past generation of wood turners. Mandrels 
were known and described by the French writers about 
two hundred years ago, but they do not appear to have been 
much used. The machinery for making a good headstock 
did not exist at that time and the requirements of the 
age did not exact the high class turuery of the present ume, 
The perfection of turnery was gradual, as in other arts. So 
long as bedposts and common furniture were all that was 
wanted from the turner, we may well understand that 
he was content to use the lathe as I have described it. 

The state of the mechanical arts in the early days of the 
eighteenth century is shown by Plumier’s instructions how 
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are, in many cases, equally so. It would be scarcely 
possible to enumerate the many and varied uses to which 
the turner’s art has put metal. It 1s scarcely an exaggeration 
to say that every machine that ts constructed owes the 
essentials of its being to the art of turning. The cylinder 
produced on the lathe finds employment in every kind of 
mechanism. The most powerful mill or engine, and the 
most delicate machine that the accuracy of modern sci 
ence requires, exch emanate from the lathe. The softest 
metal may be turned, and the hardest likewise, with almost 
equal facility, by means of a diamond tool. Steel, in its va- 
rious forms, is probably the most largely wrought of all ma- 
terials on the lithe; it also forms the majority of the tools 
with which the art of turning 1s practiced, 

The vegetable kingdom furnishes the various woods which 
are fashioned into innumerable objects—both useful and 
ornamental—by the turner These specimens alone consti 
tute an array of material as exhaustless as the metals. Each 
are applicable to their respective uses; each have their spe 


formula was published in the photographic journals. This 
gave ua film which was opaque to the actinic rays, and would 
produce a perfectly dense print. When dry, it was fixed in 
a chuck in the ordinary way, and could be drawn upon 
by a steel point fitted with a spring to prevent too great 
pressure, which might break the glass. It would be noticed 
ob eXamining a specimen that, even where the lines crossed 
each other, the film did not chip or break away, but cut 
perfectly clean, however close the lines might be. He 
showed this to a member of one of the principal firms en 
gaged on photographic printing processes, who told him 
they had long been endeavoring to find a film which would 
bear drawing on with a sharp point without breaking he 
took a specimen away, and promised to make a printing 
block from it. When this transparency was obtained, you 
could print from it by any of the ordinary photographic 
printing processes; and as the film was so opaque to the ac 
tinic rays, it could be exposed until under the clear portions 
of the glass the prepared paper became absolutely black, 


cial claims for usefulness. An enumeration of all the woods | while the parts protected by the film remained perfectly 





would not, however, exhaust the list of vegetable material 


to cut screws on the mandrel which shall be tolerably true. 
available for turnery. Betel-nuts, cocoa-nut-shells, and 


4s a superior method, he recommends that an angular slip 


of paper is to be coiled around, and then cemented upon the | ivory-nuts, or vegetable ivory, are extensively used. 
mandrel. The margin of the paper forming a spiral line is The materials available for working in this interesting art 


ty be carefully followed with a knife, which would cut 
through the paper, and mark a thread upon the mandrel be- 
yeath, This line served as a guide for filing a groove, 
which was enlarged to form a screw thread. This method 
of originating screws was employed even so recently as the 
beginning of the present century. If all this process was 
necessary in order to cut a screw thread, we may easily un- 
derstand why mandrels were, to an extent, forbidden. 

Wood was used to construct lathe heads, and the wood 
was fastened together by wedging. Besson’s idea of cutting 
srews by band-gearing was apparently not acted upon, 
Mandrels had guide screws cut upon them, and were 
traversing mandrels, which had a longitudinal motion, 
equivalent to the pitch of the guide screw which was_in 
use. The wooden headstocks were all more or less subject 
io distortion from atmospheric changes, and from this cause 
uniform accuracy was not to be depended upon. 

The employment of cast iron as a constructive mate- 
rial for lathes at once gave a great impetus to the art 
of turning. Iron headstocks, giving greater steadiness, 
wete quickly used to produce better work. Iron beds 
followed, then slide rests were invented. The requirements 
of the age created a market for mechanism, and to supply 
this the lathe and its appliances were perfected to cope with 
the work in demand. 

Blide rests were but rudé conttivaueces till the planing 
machine was applied to shaping metal. Wood planing 


are therefore almost unlimited in their variety. Wocther 
hard as ruby, or soft as plastic clay, heavy or light, 
mallezble or brittle, these qualities command different ma 
terials. The speed at which turnery is executed varies 
as the substarice turned. Soft wood may have a surface 
velocity of a mile a minute, and hard steel may run at a foot 
a minute, Intermediate speeds, according with different 
materials, are, of course, only natural. 


gun weighing a hundred tons, to a watch 
weighing but a fraction of a grain. The machine used 
for the two purposes show the two extremes in the sizes of 
the modern lathes. 

The extreme accuracy which is obtainable is strikingly 
exemplified in the manufacture of watches by machinery; 
the machinery being lathes. The essential exactness and 
agreement of the component parts of a fine specimen of a 
pocket time-keeper are proverbial. Until quite recently, 
every axis in a Watch was turned by hand on the turn-bench; 
in this way each was a separate production. Skilled hand 
work was considered essential for the production of work of 
the necessary accuracy. Now, by means of an almost 
automatic lathe, the axes are turned each precisely like its 
fellow; end, indeed, so accurately are they, that they are in- 
terchangeable in the finished watch. This is an attainment 
that was doubtless considered impossible a generation ago 
The Americans, however, perfected the necessary lathes for 


machines had been in use some years before tLe same prin-|the work, and introduced machine-made watches, they 
ciple was applied to metal working. In the *‘ Philosophical | having made clocks on the same principle previously. We 


Transactions ” for 1747, the art of casting articles of iron is 
spoken of as a curiosity. The middle of the eighteenth cen- 
tury gives the date of the introduction of the steam-engine. 
In the production of this new engine the most advanced me- 
chanical arts were requisitioned. The early mechanism was 
very imperfect; good, substantial metal turning lathes were 
not then constructed; the planing machine for metal was 
not invented. The mechanic of the present duy may appre: | 
ciate the difficulties that his ancestors experienced only a 
generation ago 

It is now just fifty years sincé Josepli Clement eonimuni- 
tated {0 the Society of Arts a description of his metal plan- 
ing machine. This is probably the first machine of the 
kind. Bramah, who was the employer of Clement, used a 
kind of milling machine for shaping metal, and Clement 
made a planing machine specially for planing the triangular 
bars then used as lathe beds. Clement's planer is described | 
and illustrated in the Transactions of the Society of Arts for 
1832 (vol. 49), As a special tribute to the art of turning, the 
Words of the inventor are particularly appfopriate. He said 
he aimed to do with his planitig machine fof straight sir- 
faces all that the lathe was made to do for round surfaces. 
That planing machine is, in its esseutial particulars, the 
‘ane as the one now used. That Clement accomplished his 
aim is, therefore, a thing ef the fiast. 
_ Planed metal beds dnd accurate slides were a great feature 
in the ithprovement of turning machinery. Sliding lathes, 
inade before the planing machine was used, were necessarily 
not only imperfect, but very costly. The utility of slide- 
lathes Was not, however, appreciated in their early days, and 
years passed before they were generally adopted. The 
becessities of the manufacture of modern wrought iron 
and steel orduance, and the revolution they have catised in 
the construction of vessels of war, have Called into requisition 
many new machines. New lathes, constructed on new | 
Principles, and adaptations to the oldér machines, have 
created quite new branches in the art of turning. 

t the present tinie, materials of all kinds are wrought 

into shape On the lathe. The animal, mineral, aud vege- 


have now in England some Watch manufactories in which 
automatic lathes are extensively used, and some English 
| watches are now made by machinery. To the lathe, its 
adaptation to the acquirements of the work, and to the 
perfection of the art of turning, must be «attributed this 
astonishing revolution in the watch-making industries of 
this country. 

Turnery, botl the art itself and the objects produced, has 
been now so fur perfected, that it seems difficult to limit the 
fange of its application. The lathe is itself « production of 
a formet lathe. As skill has increased, so have the produc- 
tions of the lathe increased in perfection. The center-lathe 
gave the means of makiag the mandrel-lathe; this produced 
the screw-cutting lathe, and so on through all the ittnume- 
rable varieties of the tool now in every-day use. If lathes 
larger than the largest now used are wanted, they can 
be made on the machines now available. If mechanism 
is to be refined to a greater perfection than now exists, the 
| tools to do it can be made on the lathes now in use. | 


The Secretary drew aitention to the many fine specimens 
of turnery lent for the oceusion by several gentlemen, both | 
amateurs and professional, and particularly to a splendid 
lathe exhibited by Mr. Evans, and a collection of tools. 
Among the specimens 6f turning were those which had 
gained the prizes offered by the Turner’s Company. As the | 
paper was in the main a historical one, he might mention 
that in reading Birch’s “History of the Reyal Society” | 
lately, he fourd that in 1668, Captain Salter gave to 
the Royal Society ‘‘a specimen of the Queen's face tutned 
with a turning lathe by a medal,” and a note to the same 
page stated that ‘‘ Dr. Fairfax wrote of this gentleman as 
yeing the greatest turner of the age, and that he had turned 
the King’s picture, embossed as on the five pieces.” He did 
not know what the five pieces referred to, but perhaps some | 
antiquary could inform him. It seemed to him a very 
interesting fact that this kind of work could be done 
at a time when the pole-lathe was the chief implement 


table Kingdoms, all furnish 


° i specimens on which the turner jf tisé, and when it was a question whether or not it 
~ oe All have claims on our attention fot some peculi- | was superior to the lathe with a continuous motion, which 
ity. The animal kingdont fuinishes but a comparatively | was just coming in. In the fourth volume of Mr. Holtz- 


8 } ‘ : > 
small number of specimens; but these are valuable and | apffel’s well-known book, he found that about the same 


Varie 4 > * . : 
aang Shells, bones. and horny substances—not forgetting period Moxon wrote a book ou the lathe, in which he | 
y.), tre available for turnery. Mother of-pearl—a term described a fly-wheel- having a crank driven by a string. | 


— anctaties a very large number of shells—is exten- 
prs fe eg on the lathe. Buttons of this material are 
by me = _ wn, and though they are chiefly manufactured 
thine, - ‘ dinular saws, yet they claim a place among 
state. a by the turner. Bone, either in its natural 
Oblects “5 hed, or dyed, furnishes the material for many 
cad ti ty Hoe _ Horn, by its elasticity and toughness, 
ve Bo ~ facility with which it is worked on the lathe, 
a ne turner for an infinite variety of purposes. For 
rs 1g with fine threads, horn is, perhaps, the most easily 

’nipulated substance. The natural veining of hora is it- 


How they had at that time copying-machines of such accu- 
racy as to be able to turn a face, he must confess he did not 
understand; and if any one present had any suggestion 
to make on the subject, it would be interesting One other 
point he would mention for the consideration of gentlemen 
who practiced geometric turning. In the Exhibition of 
Photographic apparatus, down stairs, might be seen some! 


}cess to ali the rooms (Fig. 16). 


white, and thus you could get the blackest photographic 
print be had ever seen 


(Continued from Screntiric AMERICAN SUPPLEMENT, No. 326, page 5196.) 
ON WARMING AND VENTILATING OCCUPIED 
BUILDINGS. 


By Artuur Mori, Director of the Conservatory of Arts 
and Trades, Paris.* 





LYCEUMS AND COLLEGES. 


The objects turned on a lathe vary in size, from a great | 
balance staff 


66, In these institutions, where it is of the greatest impor- 
tance to secure the change and purity of the air so as to pro- 
mote the physical development of the youth, it is well to 
provide for this renewal at the rate of 500 cubic feet of air 
an hour for every child under 12 or 14 years, and 900 cubic 
feet for every person 15 years old or older. 

The class and study rooms having to be warmed and ven- 
tilated constantly during the day, and the sleeping rooms 
during the night, it is best to make use of such forms of 
heating and ventilating apparatus as include all the rooms 
of the same building. Those employing Lot water should 
always be preferred, notwithstanding their greater first cost, 
because that is largely compensated for by their regularity 
of operation and also by their economy of fuel. 

Cast-iron stoves, too often used in these establishments, 
are extremely injurious, not only because they heat too irregu- 


'Jarly and often to excess, but also because the iron, a porous 


metal, produces a noticeable and dangerous alteration of the 
air 

67. Application made at the Toulon Lyceum.—M. Laval, 
one of the most skillful of French architects, and one who 
has for several years past been specially occupied with ques- 
tions relating to the bealthfulness of habitations, has made a 
very happy application of the principles just mentioned in 
the new lyceum at Toulon, which he designed. Some de- 
tails in regard to it will prove of interest, since they will 
serve both as an exemplitication of the rules and as a model 
to be followed in similar circumstances. 

In this establishment there is a main court yard, giving ac- 
This communicates right 


Big.16. 





aud left by means of passages with the halls, studies, and 
class rooms of the first and second divisions. At the rear, in 
a separate building, are placed the natural-history collections 
and the physical apparatus. Behind this building is the 
hospital court, around which are, on the ground floor, the 
dining rooms and the kitchen, and, on the second floor, the 
infirmary with its bedrooms. 

The lyceum will accommodate 800 boarding scholars, occu- 
pying during the day six study rooms and at night ten bed- 
rooms. There are alsotwenty-two class rooms, each intended 
for forty scholars on an average, which should be ventilated 
at the same time as the study rooms. All the class rooms 
and studies on one side of the staircase have together a con 
tent of 42,000 cubic feet, which is to be ventilated by one 
apparatus; and the two sleeping apartments placed above 
these rooms have each a capacity of 37,000 cubic feet, or 
together 74,000 cubic feet. The chimney and the ventilating 
apparatus, which will be described hereafter, then serve dur 
ing the day to ventilate the recitation rooms, containing 
42 000 cubic feet of air, and during the night the bedrooms, 
containing 74,000 cubic feet. 

The class rooms and study rooms in each division are 
placed on the ground floor of large buildings, of which the 
second floor contains the corresponding bed chambers. A 
fine staircase, placed near the middle of each wing, gives ac- 
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‘elf beautiful, and the effect is further improved by tinting 





With Various dyes. 
the = is, of all materials, the one most in request by 
, Hamental turner. It is costly, beautiful, and most 
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easy ae - 
‘vto turn. Its brilliant whiteness, fine grain, and great 





Solidity are ; . - 
idity are qualities that recommend it. It is easy to work 
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and cle - 
Clean, so that its value to the amateur has uo de. _f 











| oul 
— ee price and the limited dimensions perhaps 
ivory ean ephants’ tusks furnish the greatest part of the 
1sed in the arts, but other animals also furnish it. 
Mineral Kingdom furnishes the most useful and the 


geometric patterns, traced on glass; and it might be in- 
teresting to state how these tracings might not only be 


e 


mst extenci y - - : : ‘ st accuracy 
Sone teasive assortment of specimens available forturning. produced, but reproduced with the greatest accuracy, to 
les and marbles are wrought on the lathe with the best) any number. This method was the invention of a friend of 


eff are . : ici als 
‘et, Larve columns of marble turned on the lathe are to be his, who was not only a skillful mechanician, but also 


CD every «w . . a . 5 « 

stone ery Where The most minute work is also executed in « photographer, and by combining the two arts he had 

preci: ®n the lathe. Jewel-holes for watches, made of produced an excellent result. He began by taking an or- 
us stones, are all turned. Apart from these, the dinary piece of glass, a quarter-plate, as photographers called 


mni : y . : . ° ey 
we it, and then coated it with a thin film of collodon, with which 
was mixed a certain quantity of lac, a little aurine, a little 


of Judson’s mauve dye, and a few drops of water; the 


rid furnishes all the metals, and in them we 
Stless supply of materials. Not only are 
metals available, but the numberless alloys 


ave an exhau 
Simple 


cess to the rooms. ‘Fig. 17 shows the general arrangement 
of the ground floor of one of the four similar buildings. 

The climate of Toulon is so mild that no arrangements for 
heating had to be provided, but ventilation appeared still 
more necessary under the southern sun than almost any- 
where else. 

M. Laval took as a basis for the calculations and the 
Gimensions he adopted the renewal of a volume of air of 900 
cubic feet an hour to each person, which seems sufficient. 


* Translated for the S:nithsonian Institution by Clarence B. Young. 
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The ventilating flues were made in the thickness of the | or four times un hour, and in some cases, such as in match | placed the drying-chambers, E E E, 18 in number, each 


walls of the rooms on the ground floor and the sleeping | factories and other unhealthful works, it should be done | being 6 feet wide, 16 feet deep, and 7 feet high to the spring 


rooms; their number as well as their ureas were calculate 
by allowing a velocity of about 28 inches a second to the air 
passing into them (Fig. 18). 








| eight or ten times. 


in shops lighted by gas, and where every workman has a 
separate gas burner, the products of combustion may often 


: Big. 1B. 





























The geveral system adopted is that of a descending draught, 
and the ventilation is confined during the day to the lower 
rooms and at night to the sleeping rooms. 

The descending pipes, which receive the foul air at each 
side of the front rooms, unite under the floor in two central 
collecting pipes, placed right and left of the staircase, each 
terminating in a ventilating chimoey, of which there is one 
on each side of the staircase. 

Each story has its ventilating pipes and its special collect- 
ing pipes, and the two collectors on one side are placed one 
over the other, as seen on the plan of the basement (Fig. 19). 


Fig’. 19. 

















As the ventilation of the two stories alternates day and 





night, a valve placed in the chimney at the mouth of the 
collectors allows that for the sleeping rooms to be closed 
during the day, and that for the class rooms at night. 

Acoke stove, only filled every twelve hours, the draught of 
which can be regulated at will, is placed at the bottom of 
each chimney, to control the ventilating current. 

Such are the simple and inexpensive arrangements adopted | 
for the four buildings containing the study rooms, Class | 
rooms, and dormitories. 

The building containing the dining rooms and the infir- 
mary is ventilated in a similar way; but for them M. Laval 
has skillfully made use of the waste heat from the cooking 
range, in which fire is kept most of the day. 

In the dining 100ms the tables are arranged on the side 
opposite to an outer wall, pierced with many wiudows, 
which admit light and air from the infirmary court. The 
ventilating openings are arranged in the face of the opposite 
wall in the space between the tables. The vertical flues lead 
into collecting pipes, which carry the foul air to the bottom 
of the kitchen chimney; and this is always warm enough to 
produce a sufficiently powerful draught. 

For the infirmary, situated on the second floor, the arrange- 
ments are similar; and as the dining rooms only need to be 
ventilated at certain hours, the heat of the kitchen range 
and that of the fires used in preparing decoctions and poul- 
tices, not only serve without expense to carry «ff the fou! 
air, but also to heat the baths required in the establishment. 

Introduction of fresh air.—The mildness of the climate of 
Toulon a.lowing, as has been said, artificial heat to be dis- 
pensed with, the introduction of fresh air does not present | 
any difficulty, and no precaution is necessary, except to pre- 
vent the draught from becoming unpleasant. M. Laval has 
provided for that by placing ventilators in place of the upper 
panes in the window to throw the air toward the ceiling. A 
valve allows the amount of opening to be regulated when the 
force of the draught renders it necessary. 

In the sleeping rooms, he has added convenient arrange- 
ments for the renewal of the air during the night; the open- 
ing of little doors, placed under the window ledge, allowing 
the air to flow out ut the floor level and under the beds in 
order better to purify the room 

All these arrangements, carefully planned in advance by 
M Laval, ani carried out as the building progressed, have 
cost but $5,000 for the complete purification of all the occu- 
pied parts of a school of three bundred scholars, which, esti- 
mating the interest on the cost and the wear and tear at 10 
per cent., amounts to but $500 a year, or $1 67 a scholar. 

There can be no doubt that in such an establishment the 
health and the vigor of the youth, by reducing the number 
of sick days, would compensate largely, even in an economic 
consideration, for expenditures so well made. 

It is, however, proper to remark that in winter the tem- 

rature may fall unusually low at Toulon, and that venti 
fation without heating may prove unpleasant. It would be 
easy to complete the beginning thus made by adding a few 
beaters, 


WORKSHOPS. 


68. During the day, it is usually sufficient to change the 
air two or three times an hour, according to the general 
rules given in §48 and following. 

If substances producing disagreeable or unbealthful odors 
are prepared or used, it will be advisable, if possible, to sepa- 
rate the sources of infection by partitioning off compart- 
ments ulmost as tight as drying chambers, and carrying off 
the emanations by a strong local draught, carrying them 
under the floor and thence into a main ventilating chimney 
(Fig. 20). 

The fresh air brought in near the ceiling, and which 
should be hot or cold, according to the season, descends in 
the rooms, and constantly renews that of the compartment, 
which is drawn off without being able to spread into the 
room itself, 

If there are many places where the unhealthful materials 
are used, and they are scattered over almost the whole sur- 
face of the workshop, it would be advisable to place near 
each workman a ventilating opening, communicating with 
collecting pipes terminating in a common ventilating chim- 
ney. 

The amount of air carried off in this way should be greater 
the more dangerous the materials are to breathe. It is then 





necessary that the air of the shop be changed at Icas* three 





| of the ceiling arch, and 9 feet to the crown. They are con 
nected with the ventilating tunnel, ¢c, by a triple row of 
openings, 0, 0, 0, 10 inches by 5 inches, at the floor level, 


FIG. 22 
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be readily removed by placing above each burner a little iron 
or copper pipe. three-quarters of an inch in diameter, leading 
to the outside of the building. 

This simple and cheap method would suffice to render 
healthful a large number of workshops where unfortunate | 
tailors, seamstresses, and others now live in an infected and | 
uphealthful atmosphere. 

Since the combustion of gas produces a great amount of | 
vapor, the pipes which carry off the gaseous products 
should be short and direct to avoid condensation. 

In addition to the disagreeable alteration of the conditivn 
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and receive the external air either by chimneys extendiy 
above the roof or by openings, 9 inches by 6 inches, plac 
at the bottom of the iron doors of the drying rooms, and 
taking air from the maip hall. The doors are 6 feet high 
and nearly 3 feet wide. The drying rooms are heated by 
three rows of 2 inch steam-pipes placed under the floor, The 
chaunels in which these pipes are placed should receive cold 
air to be carried directly into the drying chambers, Valves 
worked from the outside of the chambers control the admis. 
sion and removal of air, which should enter with a tempera- 
ture of about 140°, that of the chamber not exceeding 95°, 
In front of each range of drying chambers there is a smal] 
railroad, extending from the melting room to the warehouse, 





of the air, there is often an excessive elevation of tempera- 


ture in shops placed directly under the roof. We will men- 
tion further on the means for remedying this by the inex- 
pensive plan of sprinkling the roof. 


69. Glue and soap manufactories.—In the preparation of 
these materiuls. and of many others of the same kind, there | 
arise disagreeable odors during the bciling operations. The 
most successful method adopted in England* appears to be 
to cover the vat and to make two openings in the cover, one 
of which admits the air, while the other, connected with the | 
main ventilating chimney, or with the grate of the vat itself, | 
draws down the vapors and the air entering through the 
other hole, and carries them outside the building. 

When there are many vats near each other, their ventilat- 
ing pipes are usually connected with a single pipe leading 
to the chimney. 

If the odors to be carried off are merely unpleasant and 
not dangerous, and are not produced in great quantity, it 
will be sufficient to make a sufficient number of openings in 
the ceiling, provided with short sheet-iron pipes to produce 
the draught. and to make suitable provision for the admis- 
sion of fresh air. 


70 Manufactories of chloride of lime and similar substances 
giving off acid vapors.—The doors of the room into which the 
workmen have to enter are opened, and the rooms con- 
nected with a powerful ventilating-chimney. ‘lhe work- 
men do not enter until all the vapors have been carried off 
by the fresh air introduced. 


71. Match Factories.—The manufacture of matches, which 
produces the most distressing complaints, and to which 
boards of health do not pay sufficient attention, requires | 
special details, into which it will be well to enter 

For this purpose, I quote from a very valuable report, 
made by M. Freycinet, mining engineer, the following de- 
scription of the plans adopted with success in a large estab- 
lishment lately erected at Hemixeim, near Antwerp, at which 
the builder, M. Genis, a talented Belgian officer, has made a 
remarkable application of ventilation by a downcast draught. 

Five separate buildings, used for storage of raw materials, 
for covering with sulphur, for preparing the phosphorus- 
tips, for dipping, for drying and boxiug, and for shipping, 
constitute the manufactory proper. 

These are all ventilated by means of a large central 
chimney, 7 feet in inside diameter and 118 feet high, which 
receives the hot air from the furnaces of the steam-boilers, | 
and, when needed, additional heat from a separate fire. 
Along the outer face of the side-walls of each buildiug ex- 
tends a subterranean passage-way of masonry (¢ ¢, Figs. 21, 
22), 2 feet square. leading to the base of the chimney. 
Wherever the phosphorus is placed, an opening in made 
either in the walls or in the floor, communicating by a small 
pipe with the underground passage so as to carry off the in- 
jurious vapors without allowing them to spread in the shop. 

Special arrangements differ according to the nature of the 
work. Thus, where the tips are prepared, a wide and 
shallow funnel is used, in which the draught is increased by 
the flames of the melting fire. 

The shop for the dipping and drying operations, which 
are the most dangerous, is particularly well ventilated. The 
general arrangement is shown in the two figures (21, 22). 








| 





The building is 66 feet by 49 feet. Along the two sides are 
* Extract from the report of M. Freycinet Sur la salubrite des fabriques. | 





An iron car takes the prepared composition, and carries it 
to the drying chambers in succession. Before each door or 
station, an orifice, 0 0’, made in the floor, exerts a powerful 
draught, which draws the vapors into the exterior lateral 
tunnel. The dipping is quickly done, and the frames are 
immediately placed in the drying chambers, the iron doors 
of which are carefully closed. 

The middle portion of the building is reserved for boxing. 
Under the tables are also placed ventilating openings, 0’ 0’, 
The filled boxes are finally put in the car and carried to the 
warehouse. 

The main passage ways, ¢¢ and ¢’ c’, enter separately into 
the base of the chimney, and are kept apart there by small 
vertical walls, in order to prevent contrary currents and to 
allow them to be regulated at will. 

By means of these arrangements, all smell of phosphorus 
in the main factory is prevented, and the men who work 
there are no longer exposed to necrosis. By taking the addi- 
tional precaution of having them frequently visited b 
physicians, and of maintaining proper rotation in the han 
employed in the different shops, they will be completely 
freed from this terrible disease. 


MANUFACTORIES. 


72. In some manufactories, it is essential for the quality 
of the products that the internal temperature be not allowed 
to fall below a certain limit; or, in other words, that the 
manufactory be heated even in spring and fall, and that the 
windows be kept closed. From this it follows that the air, 
not being changed, becomes gradually saturated with vapors 
and cutaneous emanations, and becomes at last uvbealth- 
ful. 

The workmen being thus kept continually perspiring, 


| although they take off part of their clothing, go out after- 
| ward into the cold air, and often contract serious affections 


of the respiratory organs. 

The conditions of the manufacture may be secured at the 
same time with those of hygiene by a strong ventilation, 
which shall constantly furnish fresh air of the necessary 
degree of temperature and even of moisture while regularly 
carrying off the foul air. With this change of air, a tem- 
perature of 75° or 77° will be found comfortable, and the 


workmen no longer be continually perspiring in an atmo ° 


sphere constantly becoming more impure. 

The rules to be observed are the same as those mentioned 
before. and « complete change three or four times an bour 
will usually be sufficient. 

The escape steam from the engines is in such cases usually 
employed for heating, and it may be so regulated as to give 
the desired temperature to the fresh air, and the smoke-stack 
of the steam-engine will, without additional expense, mall- 
tain the draught required for carrying off the foul air. 

In cases where the smoke-stack would be otherwise too 
small, the draught may be increased or entirely produced in 
it by heating it by steam, or by placing a steam-jet in it a& 
in a locomotive. 


73. Workshops in which dust more or less dangerous 
breathe is produced.—In a large number of occupations, the 
division of the raw materials produces dust, which may be 
fine or coarse, heavy or light, harmless or injurious, a0 
which it is important to remove from the workman 
carry out of the building. 

In most of these cases, ventilation, by means of a draught 
produced by heat, would be insufficient, at least unless it 
were made extremely powerful by an intense heat. 1 
would be sufficient for light dust of very finely divi 
materials, but for heavier dust, such as that produced by 
grindstones, it becomes necessary to use mechanical app® 
ratus to force, through suitably arranged pipes, currents of 
air at a proper velocity, which trial alone can determine. 

In winter, when artificial heat may be required, as well 
in summer, when it is unnecessary, it is essential that the 
discharge openings shouid be placed as near as possible 4 
the machines which produce the dust or emanations, a2 
that the openings for admission of fresh air should, 
general, be far off, in order that the velocity should gradu- 
ally increase from the point of admission to that of exit. 

But if the shop contain few workmen, if it is natw a 
sufficiently well aired, and if it is only required to carTy 
the dust as directly and quickly as possible, it would be 
better that the air be admitted under the cover which 
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completely su 


i here . : : 
eed below the same point and the dust is carried directly 


oF of the building. : ; 

The preceding remarks apply especially to those shops in 
which but a few detached instruments are used. 

74. Cutlery works —One of the most dangerous occupa- 
tions is that of the eutler. When proper precautions are 
not taken, the dust arising from the grindstones, which are 
used dry, enters into the respiratory passazes. 

These dangers are re 
following arrangements: 


75. Grindstones used wet (Figs. 23, 24).—The stones should 











be surrounded as completely as possible by a movable cover- 
ing of wood or sheet iron, which should have no opening in 
frovt but what is absolutely necessary for thé- work. 

In order to avoid the choking up of the ventilating pipes, 
it will be necessary to provide special discharge pipes for 
the water, somewhat as indicated in the figures, according 
as the stones are partly below or entirely above the floor. 

The passage intended for carrying off the dust should be 
placed underneath the stone, and beyond the point where 








the work is applied, regarding the direction of the motion. 
It should have a breadth a little greater than that of the 
stone, and a depth of eight inches, at most, for the largest 
stones A sliding door serves to close it whenever dry dust | 
is not produced. The water discharge pipe should also have 
a valve, which may be closed when water is not used, and 
when it is desired to carry off the dust produced when 7 
} 





stone is trued. 

The separate air tubes from each stone lead to a collecting- 
pipe 16 inches by 12 inches, to which they are united by 
couplings. 

If there are only fur or five stones in the works, a single 
collecting pipe will be sufficient, and the blower should be 
placed at the end. But if there are eight or ten stones in 
one line, it will be better to place a second collector, 16 
inches by 12 inches, in the middle of the length of the first, 
and perpendicular to its direction. The blowing apparatus 
should be placed in the extremity of the second pipe. 

Finally, if there are two long parallel rows, with eigbt or 
ten stones in each, they should also be connected with the 
second collector, or with a third, 16 inches by 20 inches, 
communicating with the ventilator. 

In all these arrangements, movable valves should be placed 
at the junction of each of the pipes, to prevent the circula- 
tion of air ia those which are not used at any time for carry- 
ing off the dust, since it is nct intended to ventilate at the 
same time all the stones of thesame mill. The valves placed 
at the hea! of each pipe should also be closed when it is not 
being ventilated. 

But the greatest difficulty in rendering these places health- 
ful, as in most other cases, arises from the carelessness of 
the workmen, and in the negligence of the foremen, who do 
not insist on the strict observance of the regulations. 


76. Application.—At Chatellerault’s armory, the results 
obtained by Peugeot & Bros.. of Valentigney (Doubs), in 
their hardware manufactory, were made use of, blowing 
machines having been placed in two shops containing each— 
9 


eee 


Main stones, 8 inches in diameter 
Grooving stones, 4 feet in diameter .............16 


18 


A fan blower, 31 inches in diameter and 16 inches wide, 
parallel to the axis, and having a central opening 11 inches 
10 diameter, making 900 to 1,000 revolutions a second, and 
requiring at most 8 to 10 borse power to run it, easily 
Temoves al] the dust produced during the truing of the two 
main stones and twelve of the grooving stones, the other 
Passages being closed. 

The axis of the fan blower is placed in the line of the last 
collecting pipe, and is closed on the side opposite that pipe; 
the air carrying the dust is expelled at the outer circumfer- 
ence, which is entirely free. 

Notwithstanding the success obtained in large works by | 
the arrangements mentioned above, it would be better in all 
Cases to separate the workmen into small shops of two 
stones each, each furnished with special ventilating apparatus 
similar to that which we have described. Recent trials 
Seem to show that ventilation obtained by forcing in air 
Would in this case prove very satisfactory. 


DRYING CHAMBERS. 


77. The general arrangements which should be adopted 
for drying chambers are in conformity with the rules pre- 
viously given, The air should flow in at the top; and as, in 
ways very hot, it enters of its own accord, 


this case, it is al 





duced and almost removed by the | 


The openings for the escape of the air saturated with moist- 
}ure should be placed near the floor, and on the whole cir- 
cumference of the room. It is sufficient to connect the ven- 
tilating pipes with the base of the chimney of the heating 
| apparatus. 

The temperature which it is necessary to keep up in the 
drying chambers depends upon the nature of the articles to 
be dried. For vegetable substances and flour, it need not 
exceed 105° or 110°; for linen and cloth, 158°. 

The particular conditions in each application may lead to 
some modifications of the general rules. Linen drying 
| rooms present a case which it is well to specify. 


LINEN DRYING CHAMBERS, 


78. The arrangements for these useful accessories (Figs. 
25, 26) to large bleaching establishments have been carefully 
studied by Bouillon, Muller & Co. 
the wringing machine, which removes from it a great part 
of the water which it contains after having been washed; 
|but it still retains about one-third of the total weight when 
it reaches the drying room. When it is hung vertically, this 


water accumulates principally at the lower part, which | 


therefore becomes hard to dry. Again, when the air enters 
| through a single opening at the upper part of the chamber, 
| the interruption to the circulation of bot air caused by the 
}linen which hangs in vertical bands and the force of the 
} draught which tends to draw the air directly toward the 
| ventilating openings prevents the drying from proceeding 
uniformly, especially iv large drying houses. The observa- 
tion of these irregular effects has led Bouillon, Muller & Co. 
to adopt, for their latest linen drying chambers, the follow- 
ing arrangements: 

The chambers of which a drying room is composed (Figs 
25, 26) are very small, and are at most 10 feet long, 4 feet 
| wide, and 5 feet high, or 200 cubic feet in area, 


FIG, 25 











The iinen is carried to | 


rround the apparatus or the machine above the | but-it is necessary that it should be introduced uniformly. |ed draught alone. At the powder mill of St. Chamas, a 
the dust is produced, while the draught is | 


drying room, warmed by hot-water pipes placed under the 
| table, and supplied with a chimney containing a hot-water 
| vessel to produce a draught, has worked cutiofactetiiy, even 
~ the case of blasting powder containing 8 or 9 per cent. 
of water. 





BARRACKS. 

80. The value of air to be renewed every hour for each 
individual being given at 1,000 cubic feet during the day, 
and 1,400 to 180 during the night, the proportions and 
| arrangements of the openings will be determined by the pre- 
| ceding rules. 
| But it is principally, and it may be said solely, during 
the night that the ventilation of the barrack rooms is neces- 
sury, since, during the day, the soldiers are almost always 
out of it. 

The heating of these rooms during the day is intended only 
' to enable those who return from duty, after getting wet, to 
dry their clothes and shoes; for this purpose, ventilating 
fire-places are preferable to sheet-iron stoves, because, in ad- 
dition to the radiant beat they give out, they have in this 
case the advantage of carrying off the vapor arising from the 
damp clothing, which would make the room unhealthy and 





| disagreeable. The fire never needs to be kept up long, 
|} and it cannot be counted upon to produce a constant change 
| of air, 


| If natural ventilation alone be employed, it is necessary, 
according to observations made at the Bonaparte barracks In 
| Paris, that the openings for the admission and discharge 
| should be proportioned as follows: 
| Area of openings and flues to each bed in summer: dis- 
| charge, 31 square inches; admission, 62 square inches, 

In winter, spring and autumn, these proportions would be 
excessive, and means should be provided for closing part of 
the openings, so as to confine the circulation of air within 





FIG, 26 
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The floor is composed of two pieces of curved sheet iron, 
forming at the same time the top of the warm air chamber 
of the heater below. These two pieces of sheet iron leave 
an opening, 0, between them, which extends the whole 
length of the drying room, and through which the hot air is 
introduced, which, after having dried the bottom and 
dampest part? rises with the vapor it produces toward the 
ceiling, and descends again to the ventilating openings, 
arranged near the floor along the whole length of the side 
walls, the latter being made hollow and provided with pipes 
leading to the chimney, which also contains the smoke-pipe, 
as shown in the figures. 

The linen is arranged outside of the drying chamber on 
brass tubes sliding on iron rods extending the whole length 
of the chamber. These rods and the tubes which they carry 
are placed at the middle of a narrow door of the same height 
as the drying chamber, whick is only opened when the wet 
linen is put in, or the dry taken out. 

Each chamber contains 8 rods. They receive, in two 
charges, 106 pounds of damp linen, in which 35 pounds of 
water remain after they have been wrung. 

The evaportion of these 35 pounds of water is effected 
in an hour by the consumption of about 11 pounds of coal. 

The temperature of the chamber is kept at 158°, ard the 
amount of air passing into the chamber varies from 35,000 
to 42,000 cubic feet an hour. 

Four chambers, with their 32 rods, are attended to by one 
woman, who fills and empties them. 

According to the rules previously given, the 35 pounds of 
water evaporated, requiring 35x 1170=40,950 units of heat, 
and the 11 pounds of coal giving 159,000, the calorific effect 

40,950 
of the apparatus is equal to - =0 26. 
159,000 

The same result was also obtained from some experiments 
made for seven years at La Salpétriére, in which, with a con- 
sumption of 6,415 pounds of coa!, 18,940 pounds of water 
were evaporated, the caloric effect in these experiments was 
found to be 0°24. 


POWDER DRYING ROOMS. 





79. In the case of powdered materials spread out to a cer- 
tain thickness, it is often necessary to use blowers which 
drive the air under a table, closed on all sides, the top of 
which is formed of wire gauze, on which the substances to 
be dried are placed. 

Thus, in powder mills the air driven under the gauze has 
ordinarily a pressure measured by a column of water ,*; or 
} inch high, and a temperature of 112° to 140°, The thick- 
ness of the layer of powder varies from 4 to 3 inches, accord- 
ing to its nature. The air is heated to the proper tempera- 
ture by means of water or steam pipes. 

Although, in such cases, blowers are most frequently used, 

| the same result may be obtained by means of a well-regulat- 
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proper limits. But the regulation of the registers or valves 
should not be left to the discretion of the soldiers. 

The necessity of preventing the soldiers, in their ignorance, 
from stopping up the escape openings requires that in this 
vase the rule should be violated which prescribes that these 
should be placed near the beds and the fleor, as it will be 
necessary to place them near the ceiling, as well as those for 
the admission of fresh air. 

The first should open above the space bet ween the beds, 
and the flues should be placed near the smoke flue or should 
receive the stove pipe when stoves are used. The second, 
intended for the introduction of fresh air, are also placed 
near the ceiling and made in the face of the opposite wall. 

This arrangement presents the advantage that if, as often 
happens in ventilation due simply to the action of natural 
temperatures, the direction of motion changes so that the es- 
cape pipe becomes that of admission, no discomfort is expe- 
rienced by the men, who in both cases are removed as far as 
possible from the openings. 

These precautions will be completed by placing horizontal 
or inclined shelves under the openings, which will force the 
air always to remain nearly or quite horizontal in entering or 
passing out. 

There is no reason to fear that the air flowing in will im- 
mediately rush to the escape-openings before circulating 
through the rooms; the difference of internal and external 
jn will always enable the circulation to be main- 
tained. 


My lb abuspern 
(onde Sy pelle 
MMM TY, 





Mi, 


81. Utilization of the lost heat of cooking stoves.—In most bar- 
racks, the cooking arrangements of the companies which oc- 
cupy that part of the building reached by one staircase, and 
often also all those used for a whole wing, are collected ina 
single room on the ground floor devoted to this purpose. 
There, separate stoves are used, in cooking, for each com- 
pany, squadron, or battery. Besides these stoves, strongly 
heated twice a day, or even in their chimneys, it would be 
very easy and inexpensive to place hot-water receivers in the 
form of a drum, or of pipes such as are often used in heaters, 
into which hot-water pipes should be tapped, and then carried 

| vertically in the foul-air flue leading from the rooms, thus 
securing a change of air at all times and without expense. 

In this way, also, baths might be supplied, which would 
be of great service for soldiers’ hospitals. Ventilation being, 
as has been said, much more important at night, when all the 
men of one mess are together, than during the day, when 
most of them are out of doors, the registers—the regulation 
of which should only be made by the order and under the 
direction of the adjutant of the week—will serve to check or 

revent escape of air during the day, so as to accumulate 
eat in the flues for the night. 
HOSPITALS. 

82. General plans and dimensions to be adopted for the ven- 

| tilation of hospitals.—It is only proposed in what follows to 
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give the proportions of the —— parts of the flues and lating chimney, to the bottom of which the flues are con-! In such a case each ward would have a main Ventilating 


pipes which it is necessary to use for the ventilation of hos. 
pital wards, in order to secure the removal of vitiated air and 
the introduction of fresh air 

These proportions apply also to the different plans which 
local conditions may cause the architect to adopt. 

The amount of air to be renewed in the sick rooms may 
vary, according to circumstances, from 2,000 to more than 
3,500 cubic feet an hour for each bed; 2,800 will here be taken 
as a basis for the calculations. 

When local conditions permit, the foul air should be drawn 
off through descending passages, openings into them being 
made behind the head of the beds, at the floor level, but in 
the vertical walls, to be in number at least equal to one for 
every two beds in ordinary hospitals, and one to each bed in 
lying-in hospitals 

When a hot water heating apparatus is used, and when the 
plans adopted as well as the proximity of chimneys permit, 
the waste heat from the small beaters and hot-water 
tanks used in the bespital should be made use of to assist the 
draught. 

But it is not necessary that the use of these little reser- 
voirs, which have but asmall capacity, should lead to the ex- 
clusive adoption of the up-cast draught, as L. Duvoir has 
done, and which is less advantageous. 


88. Advantages of the down-cast draught.—It will be remem- 
bered that the arrangements required by the down-cast 
draught lessen very much the weakening of the walls by the 
passage of ventilating flues 

Thus, for a building with rooms on three floors, as in the 
case of Lariboisiére Hospital, the piers of the third story are 
not pierced for any flue, because their own commences at 
the floor; those of the second story are only pierced by a sin 
gle flue coming from the third floor; and those of the ground 
floor only contain the two flues belonging to the second and 
third stories. 

The thickness of the walls being greater at the lower 
stories, the flues would always be proportionally less in 
jurious with descending draughts than with ascending 
draughts, the latter requiring the largest number of flues to 
be made in the upper stories, where the walls are thinnest. 

Figs. 27, 28, which represent only the general features, 


| 


nected. It forms a very economical means of utilizing the 
heat expended in producing it. 


For a building of a construction similar to that of Lariboi- | 


siére Hospital, where the piers at the ground floor havea 
| mean width of 10 feet, and a thickness of 2 feet 7 inches, 
or 26 square feet of sectional area, if the two flues are car- 
ried from the second and third stories to the basement, they 
require, at most, in the walls—including the partition be- 
| tween them and even the interior brick lining—-a space 
| 2x1'+1"=2 1’ broad, and 9"+2"=11" deep, or a total sec- 
tional area of 1°9 square feet; that is to say, one-fourteenth 
| of the total sectional area of the pier, which could not have 
| any effect on the stability of a well-constructed building with 
a good foundation. 
On the contrary if the ventilating flues be carried upward, 
the piers of the third floor, which are only 10 feet by 2 
feet =20 square feet in sectional area, would be pierced by 
three flues, making a channel 3x1'+3”=¥% 3" broad, by 11" 
| deep, or 2’ 9" sectional area, equal to one-seventh that of the 
|masonry. This would not be admissible. 

In cases where the flues for the introduction of fresh air have 
also to be provided for in the piers, though this can some- 
times be avoided in hospitals, the wards of which contain 
only twelve or fourteen beds, it will be seen, then, that the 
enfeebling of the walls by the passage of all the flues will 
not endanger the solidity of properly built walls. 


84. Cases where the walls have not sufficient thickness,- 
When the nature of the materials used or local circumstances 
do not permit of giving the walls sufficient thickness to 
allow of cutting flues in them with safety, ventilating shafts 
may be made projecting from the walls in the interior of the 
rooms, making them of light brick work. Then, to diminish 
as little as possible the available breadth of these rooms, and 
to prevent hurting their appearance, the depth of these flues 
should be restricted by making them occupy almost the en- 
tire breadth of the piers. 


85. Arrangement of the ventilating shafts.—The necessary 
arrangements should be made to prevent ventilating shafts 


or flues from being crossed by the beams or joists of the | 


floor, which can easily be avoided by the use of trimmers. 

If there are no cellars under the buildings, which is not 
| indispensable, sufficiently large vaults should be made to 
give the necessary area of passage-ways, and these should be 
| covered on top, as well as the floor of the first story, with a 
coating of tar-concrete, to protect it from moisture. If any 
difficulty be encountered in carrying the ventilating flues be- 
| low the floor of the first story, they may stop at this floor. 
| It is only in exceptional cases, or in buildings already con- 
structed presenting peculiar obstacles, that the flues should 
| be carried from below upward in the upper floors or in the 
roof. 
| In every case, the discharge flues corresponding to beds 
| placed on different fioors, one above another, should be kept 
separate in their vertical course and not united in groups in 


chimney carrying off the foul air from each story jy 
| separated from each other as far as to the top of the y 
story At the bottom of each of the collecting flues may be 
kept a little auxiliary heater, to be used only when necessary 
in order to obtain a sufficiently powerful draught. 

It should also be understood that in every Case the interior 
surface of the flues should be covered with as smooth a cog 
ing as possible, to diminish the resistance to the motion of 
the air, and that the openings should be arranged 80 as to 
permit of cleansing the flues at least twice a year, in order tg 
remove the cobwebs and other obstacles which would inter. 
fere with the circulation of air. 
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| partial horizontal conductors, unless separated by partitions 
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for an extent of 10 or 12 feet beyond the outlet of those 
which are the nearest to the main ventilating chimney, in 
order to prevent, as far as possible, the establishment of com- 
munications from one story to another. 


sectional area to be given to the first ventilating passages 


3,600 
for each bed, and at a mean velocity of 2°3 feet a second, 
78 { 
which would give-——=0'34 square foot, or 49 square inches 
2°3 } 
of sectional area for each bed; and it is admitted that in 
common hospitals it will be sufficient to have one flue to 
every two beds, it will be necessary to have 98 square inches 
sectional area, or to make the flues, say, 9 inches deep by 11 
inches broad. 

For lying in hospitals the volume of air to be renewed be- 
ing 3,500 cubic feet an hour to each bed, or 98 cubic feet a 
second, the sectional area of the flues should be 0°43 square 
foot, or 62 square inches. 

In the first collecting pipes, which unite the flues b 
groups, a mean velocity of from 3 to 4 feet a second is al- 
lowed, and the sectional area may be calculated on this basis 
and according to the number of beds which it is necessary 
to ventilate. 

The second collecting pipes, if any are formed to receive | 
the vitiated air from the preceding, should be proportioned 
by supposing a mean velocity of from 44 to 5 feet a second. 





87. Ventilating chimney.—Finally, in the main ventilating 
chimney, it is granted that the mean velocity should be 
about 6 feet a second, and that inthe upper part it should | 
be at least 6} feet a second, in order not to be checked by 
rales. 

At the bottom of the chimney there should be an iron 
grate, surrounded by a brick rim, completely isolated from | 
the walls, in order that the air coming in from the collecting 
pipes may partly circulate around it, and only bec8me 
warmed to a moderate though sufficiently high tempera- 
ture, 

In every case, there should be arranged a direct passage 
opening to the outside at the base of the chimney, through 
which the tireman may feed the fire. 








If obliged to perform the work in the foul-air gallery, he 


| would run the risk of being suffucated, or at least of experi- 


encing much discomfort. 
The mean interior temperature of the chimney should in 


same force at all times. The ventilating fire should be much 
more energetic in summer than in winter. 


wards leads to the use of a single ventilating chimney for a 
large number of buildings. 

Means for maintaining the regularity of the fire will be | 
given further on. 


88. Cases where the foul air may be drawn off at the floor 
level-—When the general plan adopted for the building in- 
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show the advantages presented by down-cast draughts over 
up-cast draughts as regards the weakening of the walls by 
the ventilating flues. The down-draught, besides, as we 
have said, renders it easy, in order to give due force to the 
draught, to make use of the entire height of the main venti-. 


cludes a veranda on one side, the foul air may be drawn off 


86. Dimensions of ventilating flues and collecting pipes.—The | 


| 


cubic feet of air an hour, or ——=0°78 cubic foot a second | 


In general, it would be well to place on top of the venti- 
lating chimney a cow), which the wind would keep with its 
mouth away from the wind, so that strong winds would as- 
sist the draught, instead of checking it, as they would do 
without this precaution. 

The proportions and the general arrangements which have 
been indicated should also be observed when it becomes ne- 


‘should be calculated on the basis of the renewal of 2,800 ymca to draw off the foul air either at the level of the 
9 | 


oors, as just mentioned. or at the top of the buildings, as 
will often occur, especially in the case of existing buildin 

Whenever local conditions permit, the smoke flues of t 
heating apparatus should be carried up in the main ventilat- 
iug chimney, in order to use the heat they give out. They 


should be made of cast iron and kept separate. 


89. Utilization of the waste heat of laundries and kitchens,— 
The furnaces of the laundry boilers should, if possible, be 
placed at the base of the ventilating chimney, in order to as- 
sist the ventilation by means of the heat given out in the 
furnaces by the gaseous products of combustion. 


90. Application of the preceding rules.—Let us take the 
case of a hospital of 100 beds, containing two wards, with 
but one ventilating chimney, having two stories containing 
together 50 beds in each ward, there being four halls with 
12 beds, and two rooms with one bed each. 

Under these conditions, each hall will contain six beds on 
each side, and there will be three ventilating flues, 100 square 
inches in sectional area, or 843 x12 inches. 

The vertical flues should be carried under the floor of the 
ground-story, and joined to the first horizontal collectors 
intended to furnish passage to the air brought by the first, 
and each should carry off 12x 0°78=9-36 cubic feet a second 


, with a velocity of 3°28 a second. They should then have a 


9°36 
section of —-=2°86 square feet, or be 1 foot 8 inches square, 
3°28 


for example. 
One of these flues, which would also ventilate the two sin- 
gle-bed bedrooms, or 14x 0°78=10°92 cubic feet, should have 
10°92 
a sectional area of ——-=3-34 square feet, or should be 1 


» 


foot 8 inches by 2 feet. 

If these pipes do not lead directly to the foot of the chim- 
ney, and if the general arrangements adopted render it neces- 
sury to carry the first collecting pipes into a second collector, 
the volume of air which the latter will be obliged to pass 


will be 50 0°78=39 cubic feet, with a velocity of 4°6 feet a 


39 


second. Its transverse section will then be equal to— =8'50 
46 


all cases exceed that of the external air by a constant differ- square feet, and it may have the dimensions 2 feet 10 inches 
ence of 36° to 45° degrees, in order to givetothe draught the by 2 feet 10 inches. 


If the main ventilating chimney should have to carry off 


re € t the foul air of both wards, or that from 100 beds=280,000 
Similar methods proportioned upon the same data should cubic feet an hour, or 78 cubic feet a second, with a mead 
be adopted in cases where the arrangement of the different velocity of 6 feet a second, its internal sectional area should 


78 


be —=13 square feet, and its mean internal diameter 4 feet. 


6 


| At the upper part, this diameter should be reduced to 3 
feet 10 inches to make the velocity there 614 feet a second. 


91. Introduction of fresh air.—The openings for the intre- 


duction of warm or cold air should always be placed neat the 


at each story, to avoid the necessity of making vertical flues ceiling, and distributed as uniformly as possible throughout 


in the walls, by placing the ventilating chimney at some 


the whole extent of the halls in the proportion of one to every 


point in the veranda, and carrying the ventilating pipes into two beds if possible, or at least one to every four beds. 


it, placing them between the floor beams. (Fig. 29.) 


When they are made in the walls, they should be fur- 


A similar arrangement will render it easy to improve the nished with registers in the form of slats inclined 20° or bal 
ventilation by using a part of the heat from the kitchen and to the horizon in order to force the aw in that direction to 


bath boilers, the hospital stoves, smoke flues, 
ranges, cle. 


kitchen ward the ceiling. 


The transverse section of the vertical or other flues should 
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be calculated 

; xcee 
ay on which the air flows immediately into the room 
should be determined by the condition that the entering ve- 
Jocity should not exceed 8 or 4 feet a second. : 

In the cese where the air flows from above verticall 
jownward, through openings in the ceiling itself, which 
: take place where double floors are used or where a loft 
poo be as an air chamber, the sum of the clear sectional 
area of the passages should be calculated on the condition 
that the velocity should not exceed 18 inches or 2 feeta 
second. 4 . 
~ When ordinary heaters are used for heating, the warm air 
which they supply should be introduced before its ad mis- 
o the halls into a mixing chamber, where a sufficient 


sion int 7 ? 
: air 1s also admitted, in order to mode- 


stity of external 


qual . 
i as required the temperature of the air supplied to the 
rooms. P . : 

To secure the proper mixture of external air with the | 


warm air from the heating apparatus, it will be necessury to 
keep the fresh air above the current of warm air by means 
of more or less wide partitions. It will then bappen that, as 
the first or denser stratum tends to fall while the second or 
lighter stratum rises,the mingling will necessarily take place. 
This applies as well to separate and direct openings for the 
admission of warm and fresh air in halls as to those for 
the admission of air into the mixing chambers, The parti- 
tions should be made of brick laid flat, and be at least two 
inches thick é ; 

During the period of fires, the temperature of the inflowing 
air should, for healthful ventilation, differ as little as possi- 
ble from that intended to be Kept up in the balls, which 
should be uniformly about 60°. 

The mixing chamber should be formed either in the floor 
above the heaters or in the corridors or small rooms. 

Registers should be placed in the mixing chambers to per. 
mit the temperature of the air supplied by them to be regu- 
lated at will. 

Similar arrangements should be nade when hot water or 
steam-heating apparatus is used. 

If the hospital stands by itself, and is in a healthful location, 
the external air supply may be taken either at the ground 
level from the middle of a lawn or flower bed, as at Vin- 
cennes and the lying-in hospital at St. Petersburg, or at the 
level of exch floor. 

Descending currents will not be required to carry the air 
from a certain height, except in cases where the prox- 
imity of more or less unhea!thful buildings would lead 
to the fear of infection in the air at the ground level. 

In that case, the chimney for bringing in air should be 
placed as far as possible from that for carrying it out. The 
sectional area of the former, and in general that of all exter- 
nal openings for the admission of air, should be calculated 
so that the velocity of admission should not exceed 2 feet a 
second, in order that the draught produced in the vicinity of 
the openings may only extend a smal! distance. 

The openings forthe admission of air entering at a con- 
siderable height should be provided with valves or doors, 
which may close them if required. 

In summer, when the action of the draught in drawing in 
fresh air is not assisted by the increase of temperature which 
the hea'ing apparatus gives to the fresh air in winter, there 


so that the air will traverse them with a velo- | 
ding 3 or 4 feet a second. That of those | 


;an 





RECENT WONDERS OF ELECTRICITY.* 
By W. H. Preece, F.RS. 


| Lecture I.—Delivered on Wednesday evening, 28th December, 
i 1881. 


I ovent to commence, if I carried out the customary 
practice, by addressing the audience as ladies and gentle- 
tlemen, but to-night I much prefer commencing with boys 
and girls, because the two lectures that lam about to deliver 
to you are addressed to the youngest members of the society. 
I would first direct your attention to the fact that this hall 
is illuminated by electricity, and although I do not intend 
in any way to refer to the electric light to-nigbt, it is my 
intention, step by step, to lead up to it, so that when we part 
this day week, I hope and trust to be able to let you depart 
with athorough and complete knowledge how electricity 
works and how it produces these marvelous effects, To 
accomplish this object there are two things most essential; 
the first is, that I, a lecturer, should be perfectly clear in 
my definitions and simple in the language I use; the second 
is, that you should devote to me _ very earnest and best 
attention, and strive all,_you can, by thought afterward, to 
understand what I mean. I shall use, doubtless, uncon- 
sciously, a great many words that are new to you, but which 
are tome just as familiar as household words. I will, how- 
ever, try to explain them, and endeavor, if 1 can, to let those 
words impart to you the very idea that they conjure up in 
my mind. At the commencement, there are two words in 
very common use that many of you have heard over and 
over again, but which convey, in the way I shall use them, 
perhaps a different conception. These two words are *‘ work” 
and “‘energy.” I can readily imagine that one of you boys 
| say, when I call your attention to the words “‘ work” 

‘‘energy.” ‘‘ Why, what nonsense to talk to me about 
work; have I not been working as bard as ever I can during 
the past term to gaina prize, and have not I exercised all 
the energy I possess to distinguish myself in my class ?” But 
the words ‘‘ work” and ‘* energy” applied in that sense are 
applied in a mental sense, and not at all in the physical 
sense in which I shall use them. Now, I dare say many of 
you live in town; some may live in the country; but whether 
you live in town or country, you all know what a garden is, 
and what a gardener does, Suppose a gardener, with a ton 
of gravel in front of him, were told to move that gravel to a 
height of three feet. He would go to work with his spade; 
he would move shovelful after shovelful from the ground 
line up to the three-foot height, and after he had moved the 
whole of it you might readily imagine that he would be 
a little fatigued. Now, whenever a person does anything 
which causes fatigue, he does what we call work. The 
gardener, in lifting the gravel, would perform an amount of 
work which is capable of being measured. 

I will give you another illustration. Supposing some of you 
boys were put beside a pile of cricket balls, and for a wager 
or prize you were called upon t» throw the balls as fast and 
as far as you could. A good thrower would perhaps throw 
the first ball 80 yards, he would throw the second ball 75 


| yards, the third 70 yards, the fourth 65 yards, and so each 


should be made in the walls, especially on the faces exposed | 


to the north or the east, auxiliary openings similar to those 
previously mentioned, and capable of being opened or closed 


at will by means of internal valves furnished with self- | 


closing springs. 

As the air thus introduced may be too cool at night, it is 
necessary that it should be directed from the lower part of 
the room toward the ceiling, and that its velocity at entrance 
should be about 2 feet a second, in order that it may be 
rapidly diminished before it arrives at the escape openings. 

he regulating apparatus connected with the registers 
should be so arranged as to be exclusively under the control 
of those in charge of this service. 

When any arrangement for ventilation on the exhaust- 
system has been carried out, it may easily be determined 
by direct experiments easily made in the main ventilating 
chimney, or, if desired, in the separate flues, whether the 





prescribed amount of air is really drawn off, and what is the 
corresponding excess of temperature in the chimney over 


that of the external air; and if with this excess, which | 


usually will not vary, as bas been previously stated, much 
from 35° to 45°, the ventilation be found sufficient, it will 
then only be necessary to regulate the heat in the chimney 
so that its temperature will always exceed by the same 
amount that of the external air. 

92. Arrangements for ventilation in summer.—W hen the main 
halls of the hospital are warmed at the same time by general 
heaters and by fire-places—of which latter the ventilating 
fire-places described in § 18 should be preferred, as they at the 
same time carry off foul air and introduce a considerable 
amount of fresh air properly warmed—openings for the ad- 
mission of fresh air should be made in addition to those of 
the ventilating chimney, and arranged, as has been described, 
for summer ventilation. 

Stairways, waiting-rooms, and other places giving access 

to the halls should be heated toa temperature which, espe- 
cially for the latter, should be at least equal to that of the 
halls. In this way, their effect in producing draughts of 
air will be diminished. 
heaters in these places even when fire-places are used in the 
main rooms. 
93. Use of the heat given out by the lights.—In hospitals 
lighted by gas, it will be well to assist the draught by means 
of the heat given out by the burners, which plan will have 
the double advantage of rendering the ventilation more 
energetic, and of removing the uvhealthful products of com- 
bustion. This should especially be applied in the case of 
water-closets, which should have double doors opening from 
Without inward in the direction of the draught. 

Tae kitchens and the privies of hospitals should be re- 
moved from the hospital proper, and ventilated by a power- 
ful current similar to those which will be described hereafter 
for such places, 

94. Dispositions to be made in case of crowding or epidemics 
—When the draught is produced by a circulation of warm 
Water or steam, the energy of which cannot be increased 
much beyond its normal rate, it will be advisable to place 
8as-burners in the main ventilating chimney, to be lighted 
only when a temporary overcrowding or the fear of epi- 

emics renders their use necessary. 

The number of burners and their consumption of gas will 
be calculated on the approximate basis of 500 cubic feet of 


a ce to each cubic feet of gas burned. 
his auxiliary means is 
employed in exce 


not economical, and should only 
ptional circumstances. 


(To be continued.) 


It would be well, then, to put up | pretty well for an hour; he can lecture not quite so well for 


ball that he threw would go less and less distance, until he 


| had no strength left, and he could throw no more balls. 


Now, that boy would have done work; something would 
have passed out of him into the balls; he has, as it were, 
passed something that belonged to him into the cricket balls, 
and as a result he feels fatigue through the loss of this some- 
thing. Take another illustration: Supposing two crews 
agree torowarace. They start full of life and full of energy; 
they pull with all their hearts and might, and arrive at the 
goal, in common language, thoroughly pumped out. Some- 
thing has gone out of them into the boat. That which has 
gone out of the crew, and out of the boy who threw the 
cricket ball, is what we call energy, and what they have done 
is to do work upon the boat. 

Another example is in the case of football. A boy kicks 
a football and makes a splendid goal. To do that he has 
sent something out of his body into the ball which hurtles 
through the air past the goal, and the game is won. In all 
these illustrations something is done which results in fatigue, 
work is performed, and energy is lost; in fact, work done 
means energy applied, and energy applied means work done. 
As mental energy is our capacity for learning lessons, for 
going through examinations, and that kind of thing, so the 
energy of the kind I speak of is the capacity for doing 
absolute physical work. The generality of this energy is 
immense. 

It is a difficult thing to grasp the fact that there is some- 
thing in existence that we cannot feel, that we cannot touch, 
and that we cannot see, but which gives us all the force and 
all the power we possess. The earth as it moves around the 
sun, and the earth as it daily rotates upon its own axis, are 
instances of the existence of this energy; in fact, every kind 
of change produced in the condition of matter, whether it 
be in its physical state or in its position with reference to 
fixed objects, means energy gained or energy lost. The 
energy gained or lost is the quantity of work done on a body, 
or done by that body; so I want you to grasp, if you comilily 
can, the fact that every case of motion on this earth—even 
the sound of my voice, asI now speak to you—is due to the 
exercise of this particular energy. Lecturing, for instance, 
is a considerable exercise of energy. A man can lecture 


two hours, but the best lecturer in the world can scarcely 
keep at it for three hours without losing all his energy, and, 
like the crew in the boat, being thoroughly pumped out 
This energy—or work done, as I have said—is measurable. 
The gardener who moves his ton of gravel three feet high 
has done an amount of work that any boy can calculate who 
will reduce one ton to pounds, and multiply that sum by 
three. He will then have obtained 6,720—what we call foot- 
pounds. One pound, raised one foot high, is the common 
and ordinary unit of work; 33,000 pounds moved one foot 
high is called a horse-power, and the horse-power is the mode 
by which the power of steam engines is measured. One 
steam engine is known from another by its being able to 
exercise 10, 20, or 50 horse power; and so, whether it is 
merely the lifting of gravel—or a small tube, such as I have 
here—throwing a cricket bail, moving a boat, or working a 
steam engine, it can all be measured by this simple unit of 
foot-pounds. 

Two other terms are necessary, in order to make you 
comprehend what energy is. Energy is found in two condi- 
tions—called “‘ potential” from its position, and ‘‘kinetic ” 
from its motion. The potential form of energy is that which 


exists in the form of a wound-up watch-spring; you wind up 
the spring of your watch, and, by doing so, you pass some- 
thing from your body into it—you transfer energy from 
your own body into the watch, the spring is wound up, and 
' 








the watch thereby can be kept going for twenty-four hours, 
or more, from the storage of energy imparted to it. A clock, 
again, will go for eight or fourteen days by your winding 
}up the weight until you impart tothe clock energy, in this 
| potential form, of sufficient power to keep the clock -going 
| for a fortnight. In gunpowder there exists a splendid exam- 
le of the storage of energy. It remains quiescent until 
eat is applied, when its potential form of energy 1s at once 
transformed into its active or kinetic form, impelling a can- 
(non ball or bullet with tremendous force. Coal, again, is 
a grand store of energy. All our steam engines employed 
in manufactures are set going by the energy that is stored up 
in coal, This energy has remained stored up in coal for 
millions of years in the bowels of the earth; it is brought to 
the surface, and is there used to produce power in inuume- 
rable ways with which you are acquainted. Take food; I 
had a very good — now, that supplied me with a store 
of energy, which will enable me for ome bour at least to talk 
to you, and had I not had that chop, I do not think I could 
have talked to you for more than half an hour, instead of the 
three-quarters more that I hope 1 may yet be able to get 
through. 

I have given instances of energy in its potential form. 
We will now take one or two instances of it in its kinetic 
form, that is, when it is in a state of motion. A moving 
cricket ball is a good example of kinetic energy. In its pas- 
sage through the air it possesses kinetic energy, and should 
the ball catch your head you know pretty well what is the 
effect. A steamship moving anda running railway train are 
kept in motion by the energy imparted to them from coal, 
and we know what tremendous energy a steamship or a rail- 
way train has, as when a collision occurs there is a terrific 
smash up. Our earth is another magnificent store of energy 
in its rotation every twenty-four hours; a portion of this 
energy it gives up in the shape of tides. Our tides abstract 
energy from the earth which is gradualiy robbing the earth 
of its motion, and the resuit is that our day is getting longer 
and longer. If any of you live a million years you will 
probably find that the day will be a minute longer than it is 
now ! 

Such being the two general forms of energy, I want next 
to give you two or three ideas of the forms in which this 
mysterious energy appears. I had intended to bring a 
familiar toy, a humming top, before you to show you the 
energy it contained when spinning; but we have other illus- 
trations of various kinds. Take a piece of very dangerous 
material called sodium, a beautiful white metal, of which I 
have a quantity in a bottle bere; put it ona piece of blotting- 
paper, and then place it on top of the water contained in this 
glass vase; you will see that thesodium possesses energy in 
itself in a potential form. The moment it is brought incon 
tact with the water, the oxygen of the water unites with the 
sodium, and produces the effects of heat, light, and sound, 
the result of the chemical energy of the sodium in its poten 
tial form being brought into the active or kinetic form by 
mere contact with the water. 

Another instance. Here isthe dome of a bell, which I 
strike with a mallet or hammer, and thereby impart energy 
to it, and it sets the whole air of this room in motion, and 
every tympanum of every ear present is struck by the little 
bullets of air that are thrown into vibration, and the result is 
the effect called sound, 

As another illustration, I will take coal. Itake a small 
piece of coal and warm it in an iron cup, so as to cause it to 
give out a little kinetic energy in the shape of heat, and on 
placing it in this jar of oxygen [experiment performed], you 
see that the mere insertion of coal, slightly heated in an 
atmosphere of oxygen, produces a most brilliant effect, 
which is the result of the conversion of the potential energy 
existing in the carbon, or coal, into the kinetic energy seen 
in the shape of motion, heat, and light. We have even more 
brilliant effect of this conversion of potential into kinetic 
energy. Here isa piece of magnesium wire which, when 
heated [light applied] has its potential energy converted into 
kinetic energy, and a most brilliant light isthe result. But 
we need not go to light, and we need not go to heat, for 
instances of energy. I have shown you that energy is a 
form of motion, that it is so found in sound, heat, and light, 
but we also have energy as magnetism. There is a little toy 
duck floating on the basin of water before me, and I merely 
hold in front of it a magnet, when you see that a sort of 
affection is set up between the duck and the magnet, by the 
duck following the motion of the magnet round the basin. 
That is another form of energy. 

The last form of energy that I wish to draw your special 
attention to is that due toelectricity. You have all seen the 
vivid flashes of lightning and have heard the dreadful roar of 
thunder; in those two effects we have energy. It is in its 
potential form when it exists in a charged cloud, and in its 
kinetic form when that charged cloud givesits charge up to the 
earth, and in flying to the earth produces that dreadful effect 
that we call lightning, with its accompaniment, the roar of 
thunder. Thus, you have illustrations of energy in its 
different forms, electrical, magnetical, chemical, heat, light, 
and motion. 

Now comes the question—how is this energy transferred 
from place to place? You may have all stceod upon the sea 
beach and have seen the waves dashing upon the rocks, and 
sent up in the air in white and brilliant spray. You have seen 
the waves rolling over and over again in glorious breakers 
upop the sands. You have probably seen wrecks dashed to 
pieces by the force of waves, all which effects are the result 
of energy which has been imparted to the water by a storm 
miles and miles away, the energy of that storm having been 
transferred by the waves of the water till it meets with the 
resistance of the shore, and produces those effects I have 
mentioned. Again, energy is transferred by air vibrations. 
The explosion of a gun can be heard to a distance of 20 to 
25 miles ; and instances are known where the bombardment 
of atown bas been heard at a distance of 100 miles. It is 
well known that the roar of the cannon at Waterloo was 
heard on the English coasts, at a distance of over 100 
miles. 

Again, we have energy transferred from the sun to the 
earth by that thin, almost immaterial, subtle medium called 
ether, by means of which we have motion transferred 
from the sun to the earth, which gives us at one moment 
light, at another moment heat, and at a third moment those 
effects that result in photographs. Energy is also transferred 
through matter in the shape of heat. touch the lamps 
before me, and feel them warm because the heat of the 
incandescent material which they contain has thrown the 
molecules of the covering glass into vibration; and 
that vibration imparts a vibration to my hand that gives 
the sensation of heat; and if I were to put a poker 
in the fire—which, no doubt, all of you have done—it 
would be found, in a very short time, that the heut of the fire 
had been transferred through the poker to your hand. 

Electric currents are a form of energy which is driven 
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through matter. 
through metals; some of them transfer it with great alacrity under such a din. 
—for instance, silver and copper. There are, on the other) A modification of this arrangement can be adapted to 
hand, materials such as dry wood, glass, gutta percha, India-| innumerable purposes. In America, where servants are not 
rubber, and such like, that scarcely allow any electrical | so plentiful as in England, necessity has compelled the 
energy whatever to pass through them; and the result 1s that | employment of electricity for domestic purposes to’a far 
bodies are divided into two classes, the one called conductors, | greater extent than m England. In nearly every town in 
that conduct electricity away, and the other called insulators, | America, systems of wires extend to almost every house, 
which prevent electricity from being conducted away. If|in the hall of which is a small instrument [one was 
you have noticed the telegraph wires passing through the | exhibited], on the dial of which divisions bear the 
country, you will have seen that they are suspended on little | various words: messenger, carriage, Coupe, express wagon, 
earthenware knobs (there are specimens of the various kinds | doctor, police, fire, and two or three other things, and on 
in use on the table for inspection), which are employed | turning the instrument pointer to any division, and 
because they resist the passage of electrical energy through | drawing down a spring, a call is sent to the central 
them; and, consequently, the electrical energy must flow | cffice or bureau, and the instrument there indicates the 
through the wire which they suspend to the distant end,| service required and at what house, and the 
where it is wanted to do work and produce desired effects. request is carried out at once. While traveling in 
We have now to consider the motive agency. I ought to| America, [ was once afraid that I should not have time 
have said at the iirst starting, as every boy fresh from/to reach the nearest telegraph-office to dispatch a tele- 
school will know, ex nihiio nihil fit, from nothing nothing is gram in reference to an appointment, and on mentioning 
created, and therefore there can be no effect without its| my concern toa lady in whose house I happened to be, she 
cause, There can be no wind without a difference of pres-| put her little instrument to ‘‘ messenger,” sent the current by 
sure in the atmosphere to cause motion of the air. At the pulling down the spring, and in two minutes a messenger 
present moment I can feel a draught, which is due to a) was at the door waiting to convey my message to the 
higher pressure above and a lower pressure below on the | telegraph office 
other side of the door, and the air is circulating over my! Time passes terribly quick, and my energy is gradually 
head from the higher to the lower pressure. The chimney | disappearing, so that [ shall have to pass over some of the 
draughts are produced in a similar manner. Why are things I wanted to show you, such as the process of engrav- 
meteorologists able to tell us that there isa gale coming ?| ing by the electro-magnetic system; how toys were moved, 
Because’ they know that there is a higher pressure at one| boats made to swim about, and birds to sing. At the 
spot than there is ou another; and where there isa difference | recent Paris Exhibition, the varied applications of electricity 
of pressure there must be motion of air. So with water at| were simply wonderful and amusing. Ihave no doubt we 
different levels. The tendency is to produce a common | shall have a great many of them exhibited shortly at the 
level, and the passage of water from the higher to the lower | Crystal Palace, where I hope some of you may be able to 
level produces motion and energy. Tides are simoly the re-| go before you return to school. 
sult of the effort to produce equilibrium inthe sea after it) I will now show you how this system of producing elec- 
has been attracted in different directions by the force of the | tro-magnetism can be utilized for telegraphic purposes. On 
sun or the moon. Rivers flow because the water bigh up in| the table are fixed two complete sets of telegraph instru- 
the mountains is at a higher level than the ocean, and the | ments, very close to each other, but the set on the right 
purpose of their flowing is to produce equilibrium, or an | hand belongs to one station, and that on the left hand to 
equality of level. Heat circulates in our rooms because a/ another station. You may fancy that the instrument which 
higher temperature exists in the fire than in the walls. In/I touch, on the left, is in London, and that which Mr. 
the electric lamps before me there is a very high tempera- | Cordeaux touches, on the right, isin Liverpool. For ever 
ture, because the carbon is maintained ina very high state| current of electricity I send from London, I do a little wor 
of incandescence, and on the approach of my hand, which! in Liverpool, and that results in motion producing sound. 





is of a lower temperature, toward the lamp, instantly there |The mere depression of my “key” produces electro-mag- | 


and I feel that heat striking my hand exactly in the same | duces asound. [Illustrated by working the instrument.] The 
way that I feel the draught (before-mentioned) on my | battery attached to my Key is in London, and the depression 
shoulders, ni of my key sends on a current which arrives at Liverpool, 
Lastly, take electricity. We cannot speak of the level of| produces magnetism and sound. By depressing the key 
electricity; we cannot speak of the pressure of electricity, | rapidly or slowly the sounds may be made correspondingly 
in the same sense that we can speak of the pressure of | short or Jong. ([Illustrated.] By an arrangement of 
liquids. We cannot speak of the temperature of electricity; | dots and dasbes, the letters of the alphabet are represented, 
but there is a peculiar condition of electricity analogous‘to | and experienced clerks can read off the sounds and translate 
all three, analogous to pressure, temperature, and level, and | them with astonishing rapidity. 
that peculiar quality or condition is called potential. When| To illustrate this to you, I will ask your secretary to 
we speak of electricity of a high potential, it has exactly the | writedown a short sentence, unknown to my assistants, 
same meaning as high level of water, or of high temperature, | which shall be sent by one of them, Mr. Cordeaux, on one 
and wherever two differences of potential are produced, | instrument (supposed to be in Liverpool), and read off by 
separated by a conductor, electricity flows. | Mr. Cooper on the other instrument (supposed to be in Lon- 
Having said so much, perhaps too much, I want to don), [The secretary then handed in a slip of paper to Mr. 
speak to you about the production of electricity. Having | Preece, and the message it contained was read off by Mr. 
shown you the various forms of energy, how it is transferred | Cooper: ‘*A Merry Christmas to the juveniles.”] That is 
and why it is transferred, [ want now to say something of the operation of telegraphy. The sounds are read off as 
the production of electricity. You know very well that a/ clearly as ordinary spoken language, though mistakes are 
lump of coal is a store of energy; that is evident by placing | sometimes made. For instance, a party of young school 
it in the fire. There are certain contrivances by which elec- | girls, out for an excursion once, wished to advise their 
tricity can be produced from coal, but the effects are diffi- | schoolmistress of their safe arrival at a certain point, and 
cult to show to an audience, So we will take zinc, which | sent the message, ‘‘ Arrived all right;” but the schoolmistress 
for the purpose is better than coal. Zinc is a grand store | was horror-stricken to read the message as delivered to her, 
of energy in its potential form. Here is a piece which I take| which read: ‘‘ Arrived all tight.” Telegraphically, the 


isa passage of heat from the high to the low temperature, | netism in un i which attracts a piece of iron and pro- 


Electricity is transferred principally | bold burglar who dared to carry on his nefarious business and to my great pleasure when he came here he found 


my statements were under the mark, and only a few da 
ago, when an experiment was tried, to satisfy the Pre ve 
gentleman, we were able to transmit on a wire bety 

London and Glasgow no less than 352 words a minute = 

The growth of telegraphy in this country hag } 
enormous, In 1869, there were only 2,000 offices open, the 
are now 5,500; there were then only 6,000,000 messages a 
a twelvemonth, there are now 30,000,000; the income i 

1869 was £700,000, it is now £1,690,000; the number 

newspapers and clubs supplied with news was then onl 
173, itis now 803; and there are 326 towns now being ee 
plied with news direct from London. a 

In regard to submarine cables, I have bere a box of speci 
mens of the various types of cable laid down, which is wey 
worth examination. Submarine telegraphy has increased 
during the ten years from a few hundred miles of cable te 
70,000 miles, which now engirdles the world. There on 
many Other applications of electricity besides telegraph 
such as, for instance, railway signals, —_— 

A railway accident recently occurred at Canonbury where 
three or four trains were huddled up in atunnel. — [ do nos 
know much about the system of signaling used on that rail. 
way, but I know a good deal of the system of signalin 
in use on the London and South-Western Railway and othes 
lines. The principal of the ‘‘block”’ system is simply that 
a railway is supposed to be divided into certain sections of g 
given length, and no two trains are allowed, or ought to be 
allowed, to be in one section at the same time. If, for in. 
stance, the section be a tunnel, such as at Canonbury, and 
two trains are allowed on it, the risk of collision is greyt, as 
recently proved; but if the block system be thoroughly and 
efficiently carried out, there ought to be no such accidents, 

| Some twenty years ago, after a good deal of talking 
| writing, and persuading, I induced the London and South. 
Western Railway to adopt the block system. The system 
‘in use on the London and South-Western Railway is my 
own. A complete set of apparatus is before you, and I wil] 
explain its working. A little semaphore is in front of the 
instrument, which, when down, indicates that all is clear 
|and when up, that there is danger and the train must stop. 
Suppose the instrument near me is at Waterloo Station, and 
| the other one near Mr. Gladstone is at Vauxhall. That re. 
| presents a section of the railway, upon which we want te 
| allow one train only at atime. To ascertain if all is clear to 
Vauxhall, I send a warning signal of two beats given twice, 
| indicating ‘‘ A train is coming,” which is acknowledged b 
a signal of one beat from Vauxhall; my semaphore arm js 
down, telling me that the line is clear, and I let the train go on, 
sending a signal of two beats [this was done] to Vauxhall, tc 
tell him that the train isin. Vauxhall raises the semaphore 
behind the train to prevent me from sending on another, and 
1 acknowledge his sigeal, by giving one beat of the bell. 
| The train is now proceeding; the semaphore arm at this end 
| isup, protecting the train, and I cannot, I dare not, send 
another train until I know that the one now going on has 
| arrived at Vauxhall. It is now supposed to have done so, 
}and he sends three beats upon the bell, which lowers my 
}semaphore arm and tells me ‘‘ Line clear,” and that the 
| apparatus is in working order. On such a system the traffic 
of a railway can be conducted day by day, and hour by 
hour, with safety to the public, and with satisfaction and 
certainty to the railway interest. 

One other illustration that I must give you, of the appli- 
cation of electricity, especially as my store of energy is not 
yet exhausted, is the telephone. One of the most beautif~] 
things at the Paris Exhibition was the transmission of musi, 
by means of the telephone, from the Opera House to the 

xhibition building. At the Opera House several micro- 
phones were fixed upon the stage, and at the Exhibition 
building telephones were fixed in rooms into which visitors 
could go, and by applying the telephones to their ears, could 





up and place in a glass jar, and in that same glass jar, I put | difference between the two messages is not great, for the | listen to the overture of the orchestra, or the singing or talk- 
1 piece of carbon. Ithen place water in the jar, and if I letter & is represented by two dots and a dash, while 7'is re-| ing of the performers, as also the bum of the ballet-girls 


added to the water a little sulphuric acid, I should produce a| presented by a dash. Another error in transmission was 


behind the stage. The effect was something startling. I re 


galvanic battery; there would be a difference of potential, of | where a message: ‘‘ Five fathoms and four feet is ample for! member one night seeing a Frenchman put the telephones 


which I just spoke, between the zinc and the carbon, which | my wants,” was delivered “ Five fat sows and four feet;” a| 
leads to the production of a current of electricity when the | cricketing message from Lords: ‘‘Jack, brivpg up two! 
.zinc and carbon are joined by a conductor. I have 40 of | ground men,” was delivered, ‘‘ Jack bring up £2 10s.” And | 
these cells, ora battery downstairs, and 1 have two wires | at the time that Commodore Goodenough was appointed to | 
onnected with its two ends, now in my hands. I know my | a station in Australia, the message received was: ‘* A com- 
battery is all right, because, you see, when I bring the ends | modore has been appointed good enough for the Australian | 
of the wire into contact with each other sparks are produced | colonies.” 
which show that electricity is passing. I will not explain| The system of telegraphy I have just shown is the ordinary 
those sparks to you to-day, because I wish to talk to you| one-way method; but it is possible to send two messages in 
about electro-magnetic effects of electricity and how they | the opposite direction at the same time upon one wire, and 
are utilized. | this lcan make clear, without going into a detailed expla- 
The first is the production of magnetism. I have here an | nation, by asking Liverpool to send dashes or long sounds 
electro-magnet, which is simply a bar of iron enveloped by | to me while I send dots or rapid sounds to him. [This was 
an insulated copper wire, and a poker. A poker can beutilized | done.] We go still further, and send four messages in oppo- 
fora great many purposes, but my present purpose is to site directions, at the same time upon one wire; that is 
place it on the large electro-magnet before you. So long as | called quadruplex telegraphy. 
the battery wires are not joined to the wire around the| But the acme of telegraphy has been produced in this 
electro-magnet, and, cousequently, no current is passing, country by the Wheatstone automatic apparatus. I have 
you see that ] can rvise the poker from its position without | a complete set of this apparatus before me. In it the mes- 
difficulty; but, now I join on the wires connected with the | sages are prepared by being punched with little holes (as you 
baitery to the coil of the electro-magnet, the poker is attract- | now see being done), and I now hold a slip of paper bearing 
ed with greater force than my strength can overcome. The | perforations representing the alphabet, which look very 
effect is more perceptible by the use of nails instead of the | much like the patterns used in the Jacquard loom for lace- 
poker. When the current is on you see that, owing to the; making. The perforated paper is put in the transmitter, 
attraction of the nails by the magnet, Iam able to build up| which sends on currents of electricity, representing the holes | 
an ornamental triumphal arch of nails, but directly I take| upon it; these currents of electricity are received by a 
off the current, the magnetism ceases, and the nails succumb | ‘‘ receiver,” by which they are made to represent dots and 
to the force of gravity, and fall to the floor. I have here dashes recorded on a long slip of green paper, and these 
the parts of an electro-magnet disjointed, which I will put | dots and dashes indicate to the clerk at the receiving station 
together to illustrate the utility of this power of attraction. I the message sent. The peculiarity of this instrument is its 
place the fren bar surrounded with wire on the table, and on | rapidity, for by it, instead of being only able to send from 
holdivg nails to it, you see it possesses no attractive power. | 30 to 40 words a minute (the limit of the human hand), from 
If I let the current pass from the battery through the coil, | 250 to 800 words a minute can be transmitted. At the pre- 
the iron is magnetized, the attractive action is immediately | sent moment, there is not a town in this country where a 
set up, and the nails are attracted. Now, suppose I want to! daily paper is published that is not in direct communication 
utilize this power to ring this bell—the dome which I strack | with London, and receives its intelligence by means of appa- | 
a short time ago—I place the hammer (which is attached to! ratus of this description. Whatever news it is, whether an | 
a piece of iron in position to be attracted similar to the nails, | account of the Canonbury railway accident, or a panic that | 
so as to imitate the motion of my wrist) in front of the elec-| may have bappened this afternoon in some theater, or some- | 
tro-magnet; I then place the bell-dome on its rod, so that! thing else now going forward to the country papers, it is 
the hammer, when drawn forward, will fall upon it; and, | being sent by means of this perforated paper and automatic | 
as you will see, the arrangement is complete in that simple | instrument. Those who are interested in the apparatus will 
form. for each time a current is sent the iron armature is be able to examine it closely at the end of the lecture; but it | 
attracted by the magnet, bringing with it the hammer, which is impossible for me to describe it minutely now, because it | 
strikes the bell by its forward motion. This is the principle; would occupy more than one lecture to understand the 
on which all electric bells are constructed. | whole working of the system. It is most extensively em- | 
A similar arrangement is employed for giving alarms in| ployed in this country, where the growth of telegraph busi 
case of burglary. A small switch arrangement is attached | ness bas been enormous, 
to the framework of the bedroom door [a small door so I spoke in rather glowing terms of the duties and doings 
fitted was exhibited]; this switch is put on on going to bed, of this automatic apparatus when in Paris, and my Parisian 
and should the door be opened by any one during the night friends rather doubted my statement. However, I induced 
a succession of currents of electricity are sent to a bell, | the French Government to send an officer over to England 
which continues to ring till attended to, and it would be a! o examine for themselves the working of this instrument, | 


}a normal salt. It has the following composition: 


to his ears, and the moment he heard the sounds he threw 
down the instruments, and rushed out of the room, saying, 
**¢’ est terrible, c est terrible !” 

The Christmas holidays have prevented my having similar 
arrangements for this lecture, and the best thing I could get 
ready is a telephone circuit between this hall and a neighbor- 


jing room. I will call up and ask my assistant to play 


something on a cornet. [The cornet was heard playing 
quite distinetly.] That is an instance of what I wished to 
illustrate to you at the commencement; we have a bugler, 
full of energy, who blows into his bugle, the energy of 
which takes the form of sound; the sound waves, or vibra- 
tions, strike the top of the telephone case, and set a _micro- 
phone in vibration, which causes currents of electricity to 
pass along the wire from the instrument at the other end to 
the one before you. In the receiving instrument the cut 
rents sent by the microphone take.the form of electro-mag- 
netism, and reproduce the vibration of the microphone upou 
a disk in front of the electro-magnet, and so we get repro- 
duced in the same form the energy set in motion at the other 
end, after having passed through various stages. The 
motion of the cornet is transferred, first, into the motion of 
the disk, then into the electrical form of energy, then into 
that of electro-maguetism, then back again into motion, and, 
finally, to your ears; and you will easily understand from 
this that electric currents are merely one form of energy. 

I intend to pursue this subject next time, and show you 
how electricity is produced in other ways, and how it breaks 
up chemical compounds with their separate parts; bow 
electro-plating and silvering is done; and finally 1 will show 
how it produces the beautiful Edison electric light we Dow 
have in this room. The elegant chandelier now illuminat- 
ing this room was made especially for exhibition at 
lecture, and was prepared by Messrs. B. Verity & Son 
King Street, Covent Garden. 


[Zo be continued. | 
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ON CHINOLINE TARTRATE AND SALICYLATE. 
By G. FRIEsE. 


THE above salts have recently been put upon the market 
as febrifuges. 


The tartrate occurs as large anhydrous needles, and is not 


3C,H,N+ 
4C,H,O,. The pure chinoline prepared from the salt boils at 
235°65°. It may readily be detected by its difficultly soluble 
but beautifully crystalline chromate. ©The chinoline sulicy- 
late is an indefinitely crystalline, reddish gray powder, having 
the composition C,H;,N-+-C,H.Os.—Berichte der Deut. Chem. 
gesell., xiv., 2805. M. B. 
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SOME OF THE INDUSTRIAL USES OF 
CALCIUM COMPOUNDS.* 
By Tuomas Boas, F.C.S. 
Lecture I.—Delivered November 21, 1881. 
DISTRIBUTION AND OCCURRENCE OF CALCIUM IN NATURE 
CARBONATE OF LIME AS LIMESTONE, CHALK, MARBLE, 
CALCSPAR, SHELLS, ETC.—NOTES ON SOME OF THE 
CALCIUM MINERALS. —SHORT SURVEY OF THE CHEMISTRY 
oF CALCIUM AND OF ITS DERIVATIVES. 





Jutes VERNE characterizes the pick as the prince of tools; 
the breaking of the surface of the ground, with the view 
of utilizing the underlying treasure, or of employing the 
bard materials of the earth for constructive purposes, indi- 
cating a progressive civilization far ahead of that of the more 
rimitive or pastoral era in the history of a race 

Millennium after millennium passed over advancing civil- 
ization before mankind received a second instrument com- 
parable to the pick. This came, however, in the form of 
the slide-rest, invented, as it were yesterday, by Maudslay. 
The pick may be regarded as the key which serves to unlock 
nature’s stores of calcinm and other mineral wealth, just as 
the slide-rest forms the essential of almost every modern 
machine-tool, and indirectly underlies the abundance and 
cheapness of the numerous conveniences, luxuries, and easy 
means of culture which characterize the time we live in. 

Calcium, however, precedes iron, at any rate in our own 
country, as regards industrial importance, because were it | 
not for lime, the manufacture of iron from the abundant 
clay ironstone would not be practicable. In smelting this 
ore of iron, limestone is added, and the lime, in uniting with 
the clay, forms a fusible glass or slag, which runs down and 
renders it possible for the particles of iron to agglomerate. 
Were it not forthe lime, all the particles of iron would be 
so separated from each other by the comparatively infusible | 
clay, that isolation or utiiization of the metal would be 
impracticable. The service of calcium in this regard does 
not stop here, as the slag itself has recently been applied to 
many important industrial uses, some of which will be 
illustrated to you during the course of these lectures. 

Although we might not be quite justified in removing iron 
from its throne and hailing calcium as the principal off- 
spring of the pick and the king of metals, we should not 
forget that calcium plays a much more various part in the 
economy of civilization than iron. Iron is principally of use 
as an isolated metal—calcium is only important when com- | 
bined with other elemeuts. 

The metal calcium forms about one-fourteenth part, by | 
weight, of the known materials of the explored parts of the | 
earth; an enormous proportion considering that nearly | 
seventy elementary bodies are at present known to chemists, | 
and that carbonate of lime, the most abundant calcium 
mineral, contains only forty per cent. of the metal, the 
remaining sixty per cent. consisting of carbon and oxygen. 

Calcium carbonate or carbonate of lime, forms whole 
mountain ranges; fertile and inhabited islands, standing up | 
in the midst of the ocean, consist also of this mineral; and | 
the sight of England’s chalk cliffs has cheered and glad-| 
dened the heart of many a poor channel-sick traveler return- | 
ing to his native land. Calcium, often in the form of car- | 
bonate, penetrates into almost every by-path of existence, | 
whether animal, vegetable, or mineral; and it would indeed 
be difficult to find any great work of civilization not 
essentially dependent on calcium; much more difficult it is 
to tell you where calcium is not than where it is. 

Yet, in the face of all this, the isolated metal calcium is a | 
dwarf, a pygmy; although in combination calcium is as a 
giant, isolated it is as nothing. Probably, at the present | 
moment, there is not half a pound of isolated calcium metal | 
in the whole of the world. Calcium, as an isolated metai, | 
is an outcome of the new metallurgy of Sir Humphry Davy; | 
and, akthough the time for the industrial application of Davy’s | 
metals has not yet arrived, there can be but little doubt that 
it will come. 

Davy, who may be regarded as the Tubal Cain of modern 
times, obtained many strange metals from bodies which 
were not supposed to contain anything metallic. Seventy-| 
four years ago, this white substance, the alkali potash, was 
an enigma; but Davy subjected it to the decomposing influ- | 
ence of electricity, and it yielded a remarkable metal, bright 
and lustrous, but having a most remarkable affinity for oxy- 
gen. Note the result, when a small piece of this metal is 
thrown on the surface of water. It decomposes the water, 
and liberates hydrogen; the heat evolved by the reaction 
being so intense, that the hydrogen inflames, and it appears 
asif the potassium were burning. Soda yields the metal 
sodium, an elementary body closely resembling potassium, 
while magnesia yields a more permanent metal, one which 
may be freely handled, and even dipped in water, without 
any violent disturbance of the elements; and when this is 
burned, it emits the well-knewn white and highly actinic 
‘magnesium light.’ 

Before illustrating to you the isolation of calcium by the 
decomposing action of the form and strength known as elee- 
tricity, it may be well to show you an example illustrating 
the extreme ease with which several metals can be isolated 
by this agency. 

Before you is a small gas motor, or a machine by which 
& portion of the force which results when coal-gas is burned, 
'8 converted into motive-power. Tbe motive-power turns the 
armature of an apparatus, which can transmute the motion 
into electricity ; the machine used in this case being the 
beautiful apparatus invented by Professor Pacinotti, of Pisa, 
about twenty-one years ago, and often called a ‘“‘ Gramme” 
machine nowadays. The electric current from the Pacinotti 
machine is led by these wires to a glass trough, containing a 
solution of cyanide of silver in cyanide of potassium, and 
through which solution it passes. The copper plate con- 
nected with the negative wire becomes, as you see, immedii- | 
ately coated with a uniform or compact film of reduced 
silver. This is, in fact, the ordinary process of electro- 
plating. 

Now, for the isolation of calcium by the agency of elec- 
tricity. Lime, as you know, is a compound of calcium and 
oxygen; but it is more convenient to decompose the chloride 
than the oxide. In this small iron crucible there is some 
calcium chloride, the compound being kept in a state of 
fusion by means of a small gas furnace. The positive wire 
of the Pacinotti machine being now connected with the 
crucible, the negative wire is joined to a piece of iron wire, 
Which just peeps out at the end of a clay pipe-stem. The 
end of the pipe-stem through which the iron negative ter- 
— passes is now placed just under the surface of the 
used calcium chloride, and Mr. Barker will again set the 








§As-motor in action, Every now and then, those of you who 
are well placed, may notice a slight flash as a bead of cal- 


* Four lectures delivered before the Society of Arts, London. 


| cium becomes detached, rises to the surface, and burns ; bat | look at them after the ucture is over. The prismatic colors 


|} double refraction 
| turned round to the extent of a quarter of a circle, the direc- 
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in order to catch a bead, it is necessary to lower the beat till 
the calcium chloride near the sarface is on the 
| fying. Now, the wire on being lifted ovt, Dears with it a 
minute bead of calcium, but it is far too small for you to 
see. Still, never mind, it can be made manifest by its works; 


it will decompose water, and the reaction may be made | 


obvious to you all, On the stage of the lantern is a smal) 
trough of water, and now that the minute bead of calcium 
has been freed from its incrustation of the fused chloride, 
it will be dropped into the water; you see the magnified 
image of the bead of metal projected on the screen; and you 
see that bubbles of hydrogen are liberated. 

Here, then, is isolated calcium, the merest pygmy, a no- 
thing as regards industry and the operations of the world in 
general; the isolation of the minute bead which was pro- 
duced a few minutes ago has involved no small amount of 
work, although the bead did not in all probability weigh as 
much asa quarter of a grain. 

Turn now to the abundant, various, and often exquisitely 
beautiful carbonate of lime, some fragments of which are 
before you. 
yonder as coral, and bere in clear and colorless rhombohedral 
crystals of calcite, or Iceland spar. 

A rhomb of Iceland spar is now placed on the stage of the 


lantern, and behind it a black shade, in which is a small | 
This hole being focused, two images are pro- | 


round hole. 
jected on the screen; the crystal of spar having the 
property of breaking up a ray of light into two parts— 
this is called. When the rhomb is 


tion of the breaking up is changed from horizontal to verti- 
cal, as you may observe. The Nicol prism, which is so 
constructed of Iceland spar as to cut off one of these rays, 
isa valuable instrument to the experimental physicist, as it 
enables him to obtaina bundle of polarized rays, with- 
out so much loss of light as is involved in many other cases. 
The rhomb of calespar will now be handed round, together 
with 2 line negative, and you can study this phenomenon of 
double refraction for yourselves. As regards its crystallo- 
graphic properties, carbonate of lime is dimorphous; that is 


to say, it crystallizes in two incompatible forms: calcite | 


belonging to the hexagonal system; and this other kind of 
crystalline calcium carbonate which is called aragonite, being 
related to the trimetric system. What is more, these two 
crystalline forms of carbonate of calcium differ as regards 
specific gravity and specific heat. 

Ordinary marble consists of minute crystalline grains of 
calcite, while aragonite is comparatively rare. While 
speaking of marble, allow me to call your attenjion to some 
fine specimens of marble mosaic, lent by Messrs. Burke & 
Co, ; indeed, you need not go far to see examples of this class 
of work, this institution itself affording numerous. charac- 
teristic examples. Various foreign bodies contribute to the 
color of different samples of marble, the foreign matter 
being organic, in some instances, as in the case of black 
bituminous marble; and in other cases it is due to metallic 
oxides, as, for example, those of iron or manganese. 

Some of the specimens of the so-called oolite limestones 
are curious, small nodules of limestone being agglomerated 
together, something after the fashion of the. roe of a fish, 
Occasionally, but not always, there appears to be a minute 
nucleus to each of the grainsor nodules. Carbonate of lime 
is often associated with carbonate of magnesia, the propor- 
tion of carbonate of magnesia varying from nothing up to 
over 90 percent. The magnesian limestones are called 
dolomites, and some of them form valuable building stones, 
excellent qualities coming from Yorkshire, Nottinghamshire, 
and other districts. 

Various sea-shells consist of calcium carbonate in a high 
state of purity, and Mr. Jacobs, of Houndsditch, has lent me 
the greater part of the fine collection of shells which stands 
on the side-table. The extreme beauty of some of these 
shells rivals that of the most delicately formed flowers, 
while the great hardness and strength of the material of 
many shells fits it for use in making buttons, studs, and 
other articles—a selection illustrating these matters being 
also on the table. Pearls also consist of calcium carbon- 


A few words as to the most notable impurities with which 
calcium carbouate is associated in nature. 

Silicon dioxide, or silica, frequently occurs in the crystal- 
line form as grains of quartz; but in many cases, it is met 
with in combination with a portion of the lime, forming a 
calcium silicate. 


Clay is almost invariably present toa greater or less extent, | 


except in colorless or transparent specimens of calespar and 
aragonite. When present only to the extent of one per cent., 


; - eT 
it does not exert any material influence on the commercial 


value of the carbonate of lime, at any rate, as regards the 


general applications of the mineral; but when, on the other | 


hand, clay is present to a considerable extent, this impure 
carbonate of lime receives the name ‘‘ marl,” or marly lime- 
stone. Whana considerable proportion of clay exists in a 
limestone, a notable proportion of iron is usually present, 
and in some cases traces of manganese 

Iron appears to be universally present, to a limited extent, 
even colorless calcspar and aragonite containing traces; 
while some samples of limestones and marbles contain a very 
large proportion. 

Manganese is not unfrequently met with, some kinds of 
marble owing their color, in great measure, to the presence 
of this mineral. Its occasional occurrence in certain marls 
has already been referred to, 

Magnesia, in the form of carbonate, is an almost constant 
impurity, but the proportion is often as small as 01 per cent. ; 
while, on the other hand, it reaches 95 per cent. Sucha 


mixture as the latter would be regarded asa carbonate of | 


magnesia, and would go by the name of ‘‘ magnesite.” 

Phosphoric acid is a less constant impurity than’ magnesia, 
although frequently met with. 

Alkalies, especially soda, are frequently present in small 
proportion; but a double carbonate of calcium and sodium, 
which contains molecular proportions of each carbonate, has 
been found. 

Bituminous matter is very frequently associated with 
calcium carbonate, while various materials of organic 
origin are contained in ordinary chalk, most warls, shells, 
coral, and also in numerous other forms of tbe calcium car- 
bonate. 

Calcium sulphate is not unfrequently associated with the 
carbonate, and the presence of a small proportion of sulphate 
has not an extremely important influence as regards the 
industrial uses of the mineral. 

Those limestones which contain organic impurities natu- 
rally lose them when they are burned with free access of 
air, as in a muffle, for instance; and when these samples of 
shells and black marble are burned in this muffle, a 

| perfectly white lime will be obtained, as you will see if you 


int of solidi- | 


Here it is in the amorphous state as limestone, | 





of many shells are due » a diffraction of light, owing to 
the ridged nature of the suuface, A similar effect is pro- 
| duced, as - may see, by tuig piece of glass, on which a 
| number of parallel lines have beay ruled by the means of a 
| diamond point. 

Carbonate of calcium, or carbonate of lime, may readily 
be obtained in a state of purity by precijitation. Here is a 
cold and somewhat diluted solution of calciam chloride, to 
which will be added a solution of sodium carbonate. You 
see that a white precipitate of calcium carbonate taljs; and 
at the instant of precipitation this is amorphous, or devoid 
of crystalline form. It will, however, slowly change to cal- 
cite. If the precipitation had taken place at a low tempera- 
ture, say 1° or 2° Centigrade, the precipitate would have car- 
ried down six molecules of water of hydration; but if, on 
the other hand, these hot solutions are mixed, a precipitate 
'is thrown down, which possesses the crystalline form of 
aragonite; but which slowly changes to calcite. The forma- 
tion of aragonite is favored by the presence of organic mat 
ter, or of traces of strontium. 

Carbonate of lime, as obtained by precipitation, is a taste- 
less and somewhat inert white powder, and it is readily 
decomposed by ordinary acids, with the liberation of carbon 
| dioxide. Here we have a bell jar containing some lumps of 
carbonate of lime in the form of marble, and you see that 
on pouring in some dilute hydrochloric acid, an immediate 
evolution of carbon dioxide takes place, this gas filling 
the upper part of the bell jar. A taper introduced therein 
is immediately extinguished, and a small gold-beater’s skin 
balloon filled with air floats on the surface of the heavy car- 
bon dioxide. 

Calcium carbonate is practically insoluble in water, one 
part of the salt requiring 10,000 parts of cold water for its 
solution; but the liquid possesses a feeble alkaline reaction to 
litmus paper. Ata moderite red beat, carbonate of lime is 
decomposed into quicklime and carbon dioxide, provided 
that certain conditions are complied with; but if heated to 
redness under pressure it fuses, and on solidifying, forms a 
mass resembling marble. 

Here is some lime-water, or a saturated solution of lime in 
water. You notice that at the present time the solution is 
quite clear and transparent, but on passing a stream of car- 
| bon dioxide gas through it, a white deposit of calcium car- 
| bonate is immediately thrown down. Ata certain point we 
|may consider that the whole of the lime is precipitated 
|in the form of carbonate, a minute quantity, corresponding 
|to the solubility of carbonate of lime in water, remaining 
jinsolution, Let us, however, continue to pass the stream 
|of carbon dioxide gas, and it will be seen that the carbon 
|ate of calcium begins to redissolve, it being soluble in an 
| excess of carbon dioxide (or carbonic acid). Notice now, if 
| you please, the effect of boiling some of the solution of 
carbonate of lime in excess of carbonic acid. You see that 

the carbonate of lime is reprecipitated, or thrown down, as 
when the excess of carbon dioxide is driven off by heat, 
| the water can no longer hold the carbonate of lime in solu- 
tion. 
This experiment gives a clew to the way in which many 
| nearly pure varieties of calcium carbonate occur in nature. 
Water containing carbon dioxide comes in contact with 
| impure calcium carbonate and dissolvesa portion of it; and 
| when this calcareous water is exposed to conditions favorable 
| forthe separation of carbon dioxide, the carbonate of lime 
is deposited in a state of comparative purity. 

It often happens that the presence of an old tree-stump will 
cause the production of a deep hole in a chalk rock, as the 
oxidation of the vegetable matter charges the water with car 

| bon dioxide; and the continually exerted solvent action by 
| this carbonated water produces a notable effect in the course 
| of time. 

There is an important compound which is intermediate 
between the usual carbonate, and lime, and which may be 
called the ortho-carbonate. It contains 
Ca,CO,+-2 Aq. 


Tbis compound is formed when slaked lime is exposed 
to the air, and it hardens when mixed with water; more- 
over it possesses considerable importance in relation to mor- 
tars and cements. 

The miscellaneous uses of carbonate of lime are very 
|numerous. Here, for example, is some whiting—a fine 
| form of chalk—which is prepared by elutriating and washing 
| the chalk. When this is mixed with linseed oil, it forms 
putty—a cement which is of especial value to the glazier. 

The prepared chalk of the pharmacist is merely a care- 
| fully-prepared whiting, and here are samples scented and 
| colored for use as face powder. 

The important lithographic stone consists of carbonate of 
| lime; here is a stove which was printed from in this room on 
| a former occasion. 

The use of carbonate of lime in the soda process of 
Le Blanc may be taken as an example of its use in many 
important chemical industries ; but the principal use of car- 
bonate of lime consists in its employment asa source of 
lime for building purposes. Chalk is often used to rub on 
surfaces with a view of increasing friction, as, for example, 
when a tight-rope dancer chalks his boots, or a billiard 
player chalks the end of the cue with which he drives the 
ball. The leather facings of the wind chest of an organ are 
often chalked, in order to diminish the tendency of the air 
to escape, and Mr. Barker bas just arranged an experiment 
to illustrate to you the greater effectiveness of chalked 
leather over plain leather in preventing the escape of wind 
from a concertina. 

Next week your attention will be directed to lime and its 
uses, 





ON THE ESTIMATION OF SALICYLIC 
| ARTICLES OF FOOD. 


By Pe.uet and De Groserr. 


| Tue iron chloride used for the colorimetric estimation 
contains 0° gramme of iron to each 100 c. c. of solution, 
| and corresponds to a specific gravity of 1°0C5 to 1-008. 

In order to determine the ameunt of salicylic acid in but 
ter, 25 grammes of butter are shaken with 5 grammes of 
sulphuric acid and a known volume of benzol. After being 
brought into solution the liquid is made — to 100 c.c, 
then filtered, and 5 or 10 c.c. are mixed with an equal 
volume of water in a test tube. then a few drops of iron 
chloride are added. By comparing the intensity of the color 
produced with a test solution containing a known quantity 
of salicylic acid, the proportion of acid may be determined 
with considerable accuracy. 

Salicylic acid may be detected and 
milk according to the following method. 
albumen are first removed from the sample 

| acetic acid and mercury nitrate. The liquid is 
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and from the filtrate the salicylic ac is removed by shak 
ing with ether. The ethereal solation is evaporated to dry 
ness on a watch glass, and the presence of the acid deter 
mined by the addition of a few drops of iron chloride. For 
the quantitative estimaties, two hundred c ec. of milk are 
diluted with an equal quantity of water, This mixture is 
heated to 60 
neetic acid: the albumen is removed by mercuric nitrate 
which, however, must be free from any mercurous oxide. 
After cooling the liquid is filtered, and the filtrate must be 
shaken twice with ether, Then the ethereal solution is 
filtered through a dry filter and allowed to evaporate spon- 
taneously on a dry glass. All of the salicylic acid will be 
obtained as crystals, which, by heating to 80° or 100°, will 
be freed from any adhering acetic or butyric acid These 
crystals may be dissolved in dilute aleohol and titrated with 
a one-tenth normal solution of sodium hydrate.—Rev. Ind 

vi., 10 M. B 


WHALE SKELETONS AT THE PARIS MUSEUM 


THe Museum of Natural History, of Paris, has just re- 
ceived a large cargo of gigantic bones, consisting of the 
skeletons of several whal collected by Mr. Le Pouchet 
during his course of a scientific mission to Lapland last 
spring. The bones, which were but roughly prepared, have 
been deposited for the present in the courtyard of the labora 
tory of anatomy They belong to several species, particu 
larly to the blue whale, the largest of all animals known, 
past or present In its complete adult state this whale 
measures no less than 100 feet in length; and its youn 
when first born, is about one-third that length. It would 





WHAL 


be an error to suppose, however, that this animal is pos 
sessed of a destructive power proportionate to its size. Its 
very narrow throat allows of the passage of only the small 
est prey. The stomach of one of the specimens under con 
sideration was found to contain only shrimps of diminutive 
size; yet, altogether, there were about two cubic meters of 
these. 

No skeleton of these animals bad previously existed in 
French collections, but Paris now possesses two specimens— 
one of a female and the other of amale, These serve to make 
complete a collection of cetaceans which is perhaps without 
a parallel in the world, and which it is to be hoped will soon 
find a place in the new buildings constructed at the extrem 
ity of the Jardin des Plantes. Our engraving gives a view 
of this wonderful ossuary, which, just at present, is certainly 
one of the curiosities of the capital. —L’ J Uustration. 


ORCHIDS AND HOWLING MONKEYS. 


Tue World has another letter from Ernest Morris, the 
orchid hunter and explorer, written from a little Indian vil 
lage on the Lake of Manacapuru, Brazil. A Muras Indian, 
Manuel, had brought him a specimen of orchid that he had 
not seen before, and had consented to show where he found 
it. In the morning the two started on the search, not loaded 
down with heavy rubber coat ard higk-top boots, but in 
light Massachusetts drilling, with short shirt, open in front 
and worn outside the trowsers; a gun, field glasses for spy- 
ing out orchids, and a long wood knife, completed the 
explorer’s equipment. Maauel carried the provisions. After 
some hours of paddling along the lake shore they left the 
canoe and cut theif way through the forest, often wading 
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car cold streams, whose banks were covered with curious 
ferns ar beautifully variegated caladiums 

ditinp, earthy smell seems to prevail in these forests 
during the rainy season—possibly the odor of decaying vege 
tation; but often,” Mr 
cut our way we would perceive a faint breeze laden with 


paused and whispered, ‘“ Macaco!”’ (monkey) Creeping 
through the underbrush for avery short distance, [ saw in 
a tall tree, four large monkeys, fast asleep. They were 
guaribas (mycetes), or howling monkeys, and were sitting 
all drawn up as it were, with their heads between their 
legs, some ninety feet above our heads, dreaming of their 
last midnight concert. Loading my gun with a heavy ball 
I took careful aim at the nearest monkey. Accompanying 
the report of the gun was the noise of crackling branches 
as the monkeys sprang into the adjoining trees, but one, the 
first | ever shot, came tumbling to the ground. The 
guariba monkeys are widely scattered through the whole 
valley. There are two kinds, the red, inhabiting the north, 
and the black, the south bank of the Amazon. These howl- 
ers go in gangs of from ten to twenty, and on dark, rainy 
days and at night make the forest ring with their howling. 
Aa old male generally begins the concert, the rest joining 
in at intervals. This monkey is rarely seen in captivity. 
I brought one from the river Napon, and for nearly two 
months was much interested in watching its habits, It slept 
nearly all day, but it was wide awake at night, when it 
would take its food. When making the low guttural noise 
it would always close its eyes as if delighted with its own 
music, Orton says that they have under the jaw a bony 
goitre—an expansion of the 08 Ayoides—by which they pro- 


E SKELETONS AT THE 


duce their loud rolling noise. I have often seen this bony 
cup-like goitre in the Indian houses, where it is believed 
that water drunk from it will cure all cases of cold or 
whooping-cough. I do not fancy monkey meat—that is, 
guariba—it is too rank and coarse. Tired with our day’s | 
tramp we slept soundly until morning, and after a bath in 
the cold stream we again struck into the damp forests, | 
Manuel carrying the rest of the monkey’s bones, and _pick- | 
ing them clean as he marched along. By 9 o'clock we| 
entered a forest, the trees of which were low, wide, and 
spreading. Great bromelias and tillandsians which had | 
fallen from the trees were growing in the ground, some 
with spikes two feet long bearing curious red flowers. 
Now for the first time did 1 see orchids. Many epiden- 
drums covered the trees, while growing on the decaying | 
stumps were several plants of cyenoches, to me the most 
curious of all orchids. I passed these by, for I was looking 
for the plant that Manuel had shown me some days before 
Deeper and deeper we entered the damp, silent forest, wet | 
to the skin and tormented by ants; for in cutting our way | 
we frequently brought a nest down upon us_ In the after- | 
noon we arrived at the banks of a large creek, where Manuel 
pointed out the plants. By the aid of my glass I saw that | 
they were Cattleyas, but of what species I could not deter- | 
mine. The leaves were broad and  «f a darker green than | 
those of C. Hi Dorado. During the rest of the afternoon I | 
gathered many plants. Toward evening Manuel wandered 
off into the forest after Bacaba, and on his return brought 
me a magnificent plant in bloom> Without a doubt I have 
several hundred plants of Cattleva wagneri. The flowers 
are pure white, lip large, also white, and the throat of a| 
deep yellow, On our return to the lake one of the plants} 


. : h | 
Morris continues, ‘‘as we slowly | 
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bloomed, and I was delighted to find it a variety of ¢ 
neri, for in the white lip was a streak of purple. [} 
nearly all my plants in the forest, for by next month the 
stream will admit a large canoe, so then I can bring m 
orchids down to the lake and not have to carry them 
| through the tangled forest. On the following day we be 





and te casein removed by adding one c. c. of a strange perfume, While plodding along, Manuel suddenly | our return march, and reached the Indian hut with hardly 


a rag on us, but satisfied with the result of our days spent 
in the forest, 


(NaATURE.| 
JOSEPH DECAISNE. 


By the somewhat unexpected death of Prof. Decaisne one 
of the most familiar names disappears from the scientific 
world of France Although so inseparably associated with 
Paris Decaisne was by birth a Belgian, having been borp in 
Brussels in 1809. His brother, still living, rose to the posi. 
tion of Inspector-General of the Army Medical Service of 
Belgium. When quite a young man Joseph Decaisne enter. 
ed the service of the Jardin des Plantes at Paris in the posi- 
tion of a gardener. The venerable institution with Which 
for the rest of his life he was associated is very different from 
a mere pleasure-ground, and it would bea mistake to sup 
pose that the starting-point of Descaine’s cares implied any- 
thing more than rising from the lowest rank in an establish. 
ment which in every detail is nothing if not scientitic. Jy 
184) he was attached to the Herbarium as Aide iaturaliste 
finally returning to the Garden as Professeur de Culture ang 
director in succession to Mirbel. 

From Mirbel to the present day is, measured by the rate 
of progress in botanical science, a tolerably vast leap, De 











PARIS MUSEUM. 


caisne published his first paper in 1831, and the half century 
which has since elapsed covers our whole modern know- 
ledge of the histology and morphology of plants. The fami- 


| liar demonstration of our biological class rooms already seem 


a little hackneyed. Yet they deal with structures and pbe- 
nomena which, when the distinguished botanist who was 
buried last week tirst began to work, were things undreamed 
of. 

Decaisne at a very early period turned his attention to the 
serious study of alge, and it is perhaps in connection with 
this group that he has left his most indelible mark in botani- 
sal history. In 1841 he showed once for all that the Poly- 
peres calciferes of Lamouroux, were not merely A/ge, but that 
the affinities of the diverse types which they comprised 
could be determined with some certainty. This was a piece 
of work which may be compared in its way to Mr. Moseley’s 
discovery of the aleyonarian structure of Heliopora. The 


}eonclusion to which he arrived was not a happy guess, 


but was based on a laborious examination of the whole class 
of Alge, with the object of arranging their chaotic assem 
blage ona basis approaching as nearly as possible to a 
natural classification. The results are given in an elaborate 
paper published in 1842, The divisions proposed are not ¢s- 
sentially very different from those which are generally 
accepted at the present day. And they were really more 
natural than the subsequent but far more artificial classifica 
tion proposed by Harvey, which has long held its ground in 
this country. In this particular line Decaisne himself did 
little more. But in scientitic bistory a man’s true position 


jand influence is often most inadequately measured by the 


actual bulk of his published papers. Decaisne really f« unded 
the French School of Algology, the results of which will 
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always be the fundamental memoirs in this branch of mor 
ogy. in 1839 Thuret came to Paris, and received from 
jsne instruction in the rudiments of botany. A master 
will generally infect a competent pupil with his own special 
enthusiasm, and it is easy to read the secret of Thuret’s own 
splendid scientific career. Decaisne and Thuret began to work 
together on Fucus, which they procured from the fish market 
of Paris. They soon found, however, it necessary to visit 
the coast to carry on their observations, the result cf which 
was published in 1844, in a joint paper, in which they first 
accurately described the antherozoids, assigning them their 
true function, and gave an account of the beautiful process 
of division of the primary oosphere in some of the species 
After Decaisne’s appointment to the direction of the Jardin 
des Plantes, Thuret carried on bis algological work fora 
time alone, ultimately associating himself with Dr. Bornet, 
who is happily still living, and occupied with the gradual 
ublication of their joint and classical work. ; 

From the time of Decaisne’s appointment to the direction 
of the Jardin des Plantes he in fact devoted himself heart 
and soul with scrupulous conscientiousness to the field of 
work assigned tohim. The Jardin des Plantes deals not 
merely with plants in their feral, but also in their cultivated 
“ The mere routine duties of his post were onerous be 
vond belief. The occupants of French administrative scien- 
tific posts have no sinecure. They are at the beck and call 
of the State in all that relates to their subject, and no small 
farmer in France in doubt as to the name of a pear or how 
to manage an intractable graft would hesitate to apply to the 
Professeur de Culture on the subject. It was curious to turn 
from the bustle of the Parisian streets into the country-town 
like repose of the Rue Cuvier, where Decaisne was almost 
always to be found at work in his small red-tiled study lined 
with books, and ever delighted with urbane and old-fash 
joned courtesy to do the honors of the establishment. In the | 
work of his latter life there was little room for epoch-making 
discovery. But his splendid ‘* Jardin Fruitier du Muséum” 
jg amonument of patient laboron the cultivated forms of 
fruit-plants elaborated in the thorough spirit of the natural- 
ist; and its value will, in a scientific point of view, gain with 
time when the races figured and described in it are supplanted 
and Jost. Students of the future will turn to Decaisne’s la 
borious pages to compare the stages of variation which he 
has permanently recorded. in much other work of this 
class he had the collaboration of his friend Naydin, now 
director of the botanical station at Thuret’s country seat at 
Antibes, which his heirs presented to the French Govern- | 
ment. 

In the other side of the work of the Jardin des Plantes, 
Decaisne was no less industrious. With minute scrupulosity 
he was always occupied with the elaboration of careful de- 
scriptions of new and interesting genera and species of plants, 
and the pages of his great ‘‘ Traité générale de Botanique ” 
(published with Le Mout, but of which the great bulk is 
based on Decaisne’s life-long studies), are every where enrich- 
ed with the results of his dissections. Of the first edition of 
this admirable survey of the vegetable kingdom, an English 
translation by the late Mrs. Hooker, edited by Sir Joseph 
Hooker, was published in this country. He published at 
frequent intervals through his long life, much excellent sys- 
tematic work of a more detailed kind. 

Decaisne’s turn of mind was essentially precise and matter 
offact. Perhaps for this reason the doctrines of evolution 
which in England and in Germany have given a new impulse 
to biological study, had little interest for him. He would 
triumphantly show crops of a cruciferous plant raised in 
front of the physiological laboratory under wire-gauze for 
many successive years. ‘‘ There is no departure,” he would 
say, “so fur from the specific type,” and beyond this kind 
of evidence he did not seem to care to go. Not that his 
mind was wanting in flexibility to new ideas; he warmly 
supported the investigations made by Bornet in confirmation 
of Schwendener’s theory as to the nature of lichens—a sub- 
ject on which most persons accustomed to the view that they 
are autonomous organisms, feel almost as strongly as if they 
were possessors of a vested interest menaced by act of par- | 
lament. 

Decaisne was long associated with Brongniart in editing 
the botanical series of the Annales des Sciences Naturelles, and 
on his death became sole editor. In 1877 he was elected a 
Foreign Member of the Royal Society. Heé was unmarried, 
and to his devoted friend Bornet fell the melancholy lot of 
watching his last moments and closing bis eyes. 

W. T. Tutseiton Dyer. 
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NATURE OF THE ZODIACAL LIGHT. 


Tue nature of the faint cone of light sometimes seen on 
the western horizon after sunset, or on the eastern before 
sunrise, and known as the zodiacal light, has been much 
disputed. The light is most commonly thought to be from 
i extra-terrestrial source, some lens shaped object surround 
ing the sun. An opposite view is taken by Herr Groncmann, 
who has Jately, in the Archives Néerlandaises, discussed at 
length the observations hitherto published, together with 
some made by himself. The drift of his contention is as 
follows: There are valid observations against two items in 
the support of the old theory, viz : the affirmed connection 
of the evening and morning cones seen on the same night 
(if the corresponding sides be prolonged), and the partici- 
pation of the cones in the daily motion of the heavens. The 
zodiacal light is sometimes seen when dayhght bas not yet 
disappeared; and, on the other hand, it sometimes fails to 
appear, though there is complete darkness. There would 
seem to be a real lengthening and shortening. It bas been 
observed by Schiaparelli that the light is much more difficult 
to make out when it passes through the meridian than when | 
it is only 30 degrees above the horizon, and is less easily seen | 
when the air is clearest than when a sort of mist is present. 
Indeed the bright parts of the Milky Way may be seen to be | 
Weakened by mist, while the zodiacal ligbt at the same time 
unaffected. The zodiacal light has temporary variations of 
hight intensity, and it shows from time to time remarkable 
changes of form and position, so sudden and short as to be 
hard to explain on the planetary hypothesis. The elongations 
of the cones show a half-vearly period, which is indepen- 
dent of the transparency of the air. The cone follows the 
observer northwards or southwards, so that there is no 
parallactic action; and this peculiarity (so adverse to the 
Xtra-terrestrial hypothesis) cannot be explained by reflection 
. absorption of light. As to spectroscopic observations, 
eee finds (1) that the zodiacal light consists partly of 
mms light; (2) that its connection with poiar light is but 
th ary, temporary, and accidental; (8) that the cause of 
ee phenomenon is such that it may strengthen the 
ape light and modify its spectrum; and (4) that the re 
oe Spectrum analysis rank with other arguments tend- 

§ \o find the source of the zodiacal light in the neighbor- 
of the earth (like the polar light). Herr Gronemann, then, 





thinks the zodiacal light a terrestrial phenomenon, thoug* | The height of Sequoia ggantea (Wellingtonia) seems, on the 
he will not say that it cannot be influenced by cosmic »<tlon. | other hand, to have been eraggerated. Herschel calls them 
He throws out the suggestion that the cone may be a kind | “ the loftiest and grandest Ol trees, suid to attain the almost 
of optical illusion, arising from some fine ™atter—gas or | fabulous height of 300 or even “) feet, with a diameter of 
dust—being more accumulated near the observer in one di- | nearly 50 feet near the ground.”* The maximum height as- 
rection or another. The apparent length of the cone might | signed to them by Hooker is about 320feet, but the largest tree 
be conditioned by the conicaj esadow of the earth, and the | recorded is broken at 300 feet from the ground, and measur- 
changes of length be due to cosmic and electric influences, ed at the break 18 feet. Its stump tapered regularly, and 
. _ | the tree, now I believe blown — wee colcalated to be 
. — , , | 450 feet high. 8. sempervirens reaches eet according 
THE NICE OBSERVATORY. | to the Treasury of Botany, and 270 feet according to ler 
THE accompanying cut gives a general view of the Nice | with a girth of 55 feet at 6 feet from the ground. Most of 
Observatory, the construction of which is now about | these examples are probably abnormally large, but it appears 
tinished. | to me to be of interest that the maxium heights observed 
The scientific and technical appointments were con- | should be brought together. _ Illustrations and descriptions 
structed under the direction of one of the most eminent astro- | of the Conifers of the Sierra Nevada have appeared recently 
nomers of the Bureau of Longitudes; the instruments, which | in Seribner’s Magazine, which gives life-like representations 
rank among the finest in the world, were manufactured by | of the trees themselves with artistically managed atmospheric 
Messrs. Paul & Prosper Henry & Feil; and the direction of | effects in the rest of the scenery. 
the observatory has been intrusted to Mr. Perrotin. Taken| Although America, and especially the Sierra Navada, 
as a whole the structures leave nothing to be desired from | furnishes the most gigantic coniferous trees to be found on 
an artistic point of view, and their architect was Mr. Charles | the globe, yet the Conifers of many other regions rival them 
Garnier. |in size. Inthe Himalayas Pinus excelsa reaches 200 feet, 
To the right of the engraving is seen the cottage of the | and bears cones | to 2 feet long; the stately Cedrus deodara, 
porter, and here is the entrance gate, On entering the large | 200 feet, and 36 feet in girth; Picea smithiana, 170 feet; 
inclosure of seventy acres containing the various buildings | Abies pindrow, 150 feet; and the gloomy Cupressus torulosa 
one passes successively the meteorological rooms, and tbe | 150 feet, and 16 feet in girth at 5 feet from the ground. In 
building containing the small equatorial; and then comes | China and Japan the sizes are conspicuously less. Sciado- 
to the spectroscopic building in which Mr. Thollon is pur- | pitys reaches 100 to 150 feet; Ginkgo, 100 feet, and 40 feet 
suing his researches; and then to the structures containing | in girth; Cryptomeria, 100 feet. In Europe the Conifers, 
the small and the large meridian telescopes. The building | although less colossal, still attain magnificent proportions 
to contain the grand equatorial is seen near the center of the | by comparison with other forest trees. Abies pectinata, the 
engraving. The grand equatorial will be a colossal and | common Silver Fir, is stated by Gordon to reach 150 feet, 
wonderful instrument, and is to cost 250,000 francs. Back | and by Selby, in the‘ British Forest Trees,” to surpass 180 feet. 
of the equatorial building is a small gas-works for furnish- | The extreme height, according to Goeppert, reached in Europe 
ing light to the entire establishment. In the lower left hand | by Pinus laricio is 180 feet; by the Austrian Pine, 120 feet; 
corner of the engraving is seen the small structure designed | and the larch, 120 feet. The common Spruce, Picea excelsa, 
to be devoted to magnetic observations. In the middle, and | grows to 120 to 160 feet, and Selby instances a tree of the 
slightly to the right, are seen the library, executive building, | enormous altitude of 180 feet in Britain. The English Yew, 
end residence of the director, The garden surrounding 
these three structures is to be embellished with statues of ' 





although never lofty, bas been measured 56 feet 6 inches in 
girth.+ 
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GENERAL VIEW OF THE NICE OBSERVATORY. 


| In the southern hemisphere many of the New Zealand 
Podocarps exceed 200 feet in height. The Araucaria im- 
bricata of Chili reaches 260 feet; A. cookii, 200; A. excelsa, 
or the Norfolk Island Pine, 224 feet; A. bidwilli and A. 
cunninghami reached 150 feet.t In Tasmania Dacrydium 
franklinii, or the Huon Pine, reaches 100 feet; Phyllocladus 
asplenifolia, or the Celery Pine, 150 feet; Dammara austra- 
lis,$ 150 feet, and the latter in New Zealand attains 200 
feet. 


celebrated astronomers. The whole establishment, of which 

the government may well be proud, will certainly cost more 
than two million francs. 

” | 

CONIFERS. 

W8HILE preparing a paper on some fossil Conifers I col- | 

lected the following statements for my own information | 

from various sources, Their publication may save trouble 


to others who are seeking such facts, and may possibly lead | .. a = . 
. ; diminutive Pine known, fruiting specimens being, accord- 


to information which has not come under my notice being “ ; - - 
added to this nucleus, I relied for the most part on Govern- | 1? to Kirk, sometimes only 2 inches high, while the average 
height is only 6 to 10 inches. 


ment, English, and colonial blue-books, jury reports on | 
exhibitions, books of travel, and text-books For facility of | 
reference the facts are grouped under sub-headings.—J. 
Starkie Gardner. 





Contrasted with these is Dacrydium taxifolium, the most 


AGE. 


The ages attained by some of the Conifere are scarcely 
| less extraordinary than their colossal bulk. The greatest 
| longevity assigned to any one tree is perhaps credited to the 
celebrated Taxodium of Chapultepec in Mexico, 117 feet in 
circumference, which is thought by De Candolle to exceed 


SIZE, 


The height of the Douglas Spruce has been variously 
stated at from 150 to 200 feet, and exceptional trees are 
mentioned by Herschel and Humboldt of 245 feet, with | in age the Baobab of Senegal, inferred to be 5,150 years old. 
a girth of 571¢ feet, and by Emerson of 300 feet. A section Goeppert states that Taxodium distichum has been ascer 
now in the Kew Museum, exhibited in 1862, was from a/| tained by its annular rings to live 2,000 years. The Main. 
tree 309 feet high and 185 feet to the first branch. The spar | moth tree has been estimated to live 4,000 vears in California. 
in Kew Gardens, 159 feet high, is from this tree. Picea} De Candolle quotes a number of instances of longevity in 
Menziesii, or the tide-land Spruce, is usually stated to reach | the Yew, and Endlicher considers one in Derbyshire to be 
a height of 100 feet, but a sectforr shown in the Philadel-| 296 years old. and the one at Grasford,| in North Wales, 
phia Exhibition was cut from a tree 318 feet high, with a/1,400 years old. The Pines, Cypress, Firs, Larches, and 
diameter of 16 feet at the butt.* The height of Abies grandis, | Cedars are credited with ages of 200, 300, and even 500 
the White Fir, isusually stated at about 200 feet, but the | years. Picea, 200 feet in height, is mentioned by Goeppert, 
State of Oregon exhibited sections from a tree 321 feet high, |as ascertained by its annular rings, to be 460 years 
and 1534 feet diameter at the butt, 6 feet 104g inches ex-| old, and a Larix of 120 feet to be 576 vears old. The 
clusive of bark at 180 feet, and 5 feet 10 inches at 200 feet | Scotch Pine, Pinus sylvestris, is said to require 200 years to 
from the ground, ‘ : | mature its timber to perfection. In Veitch's Manual of the 

The Sugar Pine—Pinus lambertiana—is stated to reach | Conifers, the ages of some of these are stated at considerably 
230 feet (Lindley and Emerson), 200 feet (Gordon), 235 feet | jess, Other examples of a longevity greater than 500 years 
(Herschel), yet we learn from Professor Newberry that it | are mentioned: these are Cedrus deodara, 750 to 900 years; 
attains a height of 300 feet. The height of the Weymouth | Cedar of Lebanon, 600 to 800 years. It is important, how- 
Pine is similarly stated by Gordon as 100 to 150 feet; by | ever, to recognize the fact that rings of growth are not in 
Emerson, 130 to 140 feet; the Kew Guide mentions 120 to | a} cases trustworthy guides, and the subject is still involved 
160 feet; while Dwight, in the report on the trees and shrubs | jn some obscurity. The rings of growth in Eucalyptus 
of Massachusetts, records it at from 250 to 264 feet. The} _ “ : 
Oregon Red Cedar, Thuya gigantea, is said by Gordon and 
others to be from 50 to 150 feet in height, and by Herschel, 
200; but a section from Oregon was exhibited at Philadelphia 
cut from the trunk 118 feet above the ground froma tree 325 
feet high and 22 feet in diameter. A similar height seems | p. ‘149, 
attained by several other species of Western North America. | Diameter, according to Endlicher. 50 feet, and Selby 29 feet. The 
= — is difficult to recognize, except on the supposition of a mis 

| prin 


* “ Physical Geography,” p. 311. 

+ At Fortingal, at the entrance to Glen Lyon, Perthshire, by Pennant, 

¢ Jury Reports, Sydney Exhibition, 1870, p. 643. 

§ Jury Reporte on Woods of Van Diemen's Land, Exhibition, 1851, 


* “ Report Phil. Internat, Exhib.,"’ 1876, vol. iii., p. 500, 
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have been ascertained to be biennis& White Cedars planted 
in England show symptoms of decay, as in Richmond Park, 
as if their full age, in this efimate at least, were already 
reached. 

AARDINESS. 

Among the Conifer are to be found perhaps the hardiest 
trees on earth, Ja northern latitudes they cease almost only 
with vegetation reaching 68° and 70 latitude, and in the 
southern hemisphere are found growing as far at the 55° and 
56° latitzde. Picea rubra presents the last vestige of arbo 
rescent vegetation in Arctic America 


Trees of P. atba, 20 
feet in height, were found by Sir J Richardson on the Cop- 
permine River in latitude 671¢°, within 20 miles of the Arctic 
Sea. Pinus sylvestris extends to 70° 30’ in Scandinavia, and 
Picea excelsa to 69° in Sweden and 67° in Norway Abies 
pectinata forms vast forests between 66° and 67°, and extends 
to 69° 30’, although diminished height. The Larch 
which does not extend far north in Europe, reaches 5%° in 
the Ural, 67° on the Ob, 68° to 69° on the Jenesei, and to the 
ultimate limit of trees in Kamschatka, and was even traced 
by Middendorf in Siberia as a trailing shrub to latitude 72 
Similarly Pinus cembra will not grow in Europe north of 
latitude 48°, but reaches 66° 30' at 70° E. longitude. In 
Central Asia we find the genera Pinus, Picea, Abies, and 
Cedrus passing an elevation of 10,000 feet, while Juniperus 
and Cupressus reach 15,000 and 16,000 feet respectively. In 
Mexico the altitudes attained are as great, Pinus montezu 
me reaching to 12,936 feet,*and Ephedra 15,000 feet in 
Peru. Where the climate is too vigorous to permit their 
growth as trees, they push beyond their natural limits as 
low creeping bushes. The magnificent Abies douglasii 
crosses the summit of the Rocky Mountains, but at the 
higher points is dwarfed to a small dense bush less than a 
yard high. A. pattoniana, a tree 150 feet in height, dwindles 
to a shrub but 4 feet high on the summit of the Mount Baker 
range in North Carolina. The stately Pinus sylvestris and 
Abies obovata become diminutive bushes in approaching 
their Arctic limit. Picea excelsa flourishes from 4,000 to 
6,500 feet, but dwarfs at 7,000 feet. Pinus aristata forms a 
prostrate bush at 12,000 feet on the Colorado Mountains, and 
P. peuce similarly diminishes in Turkey. Fitzroya, a 
stately Cedar, 100 feet high, on the west stope of the 
Patagonian mountains, dwindles toa small bush a few inches 
high on the confines of perpetual snow, and the Chilian 
Libocedrus, 100 feet high, on the Cordilleras, dwarfs to a 
small bush in Magellan. Of all the Conifers, however, the 
Junipers are the most hardy, extending as low scrub bushes 
on most mountain chains to far beyond the limits of trees, 
and occupying Cape Horn toward the south (J. uvifera), and 
Labrador, Newfoundland, Hudson’s Bay, and Greenland in 
the north (J. canadensis). 


ot 


_ 
ECONOMIC VALUE. 


The economic value of the Conifer surpasses that of all 
other forest-trees together, supplying a larger proportion of 
timber used. The woods of the Fir, Pine, and Cedar 
valuable for all purposes, and some of them are of immense 
durability. The money value of the Fir timber imported 


ire 


into Great Britain in 1879 from Scandinavia and Russia 
alone was about £5,0060,000 sterling, the total value of the 
imported coniferous wood in this country being about 


£9,000,000 per annum. Most countries of Europe depend 
largely for fuel and timber upon their plantations of Fir and 
Pine. Even in our own country Pinus sylvestris, which 
formerly spread over a great purt of Scotland, has been a 
source of wealth to its owners. The forest of Rothiemur- 
chus, between Cairngorm and the Spey, 16 miles in extent, 
produced, according to Sir T. D. Lauder, sometimes 
much as £20,000 per annum in Pine timber. From the -ad 
joining forest of Glenmore, sold by the Duke of Gordon for 
£10,000, were produced forty-one sail of ships of upwards of 
19.000 tons burden.+ The indigenous Scotch Fir is now, 
however, to a great extent superseded by the Larch. Be 
tween 1759 and 1880 the Dukes of Athol planted 10,000 
acres with Larch alont, and on their Blair and Dunkeld 
property the total number planted was 14,096,719, calculated 
at the time of planting to produce at the age of seventy years 
£6,500,000 as timber for naval purposes. An instance of 
indirectly remunerative Fir planting is shown at Bourne- 
mouth, where some years ago plants of Pinus maritima were 
introduced in marshy land between Christchurch and Poole, 
which, spreading in all directions, partly by own 
and by planting, soon gave the country the appearance of an 
American pine barren, The shelter and presence of these 
trees has been found so beneficial to invalids that one of the 
largest watering-places on the south coast hus sprung up 
with almost unexampled rapidity, and sites which were 
formerly worthless have recently become extremely valuable, 
Similar plantations have been made elsewhere. M. Javal 
has planted 80,000 acres of the barren Landes of Gascony 
with seedlings of Pinus maritima. Others have planted 
lesser areas. In Madeira the same Pine has been introduced, 
and now covers all the southern slopes above 2,' 00 feet, the 
inhabitants being almost entirely dependent on it for fuel. 

In other parts of the world the Conifers are of equal im 
The quantity of Deodars, for instance, used in 
India is immense. The Punjab Forest Administration Re 
ports show that between 1874-75 4,000 logs of Weodar, 
sides those of Pinus excelsa and other Conifers, were floated 
down the Punjab rivers. In 1870 over 100,000 cubic feet of 
the timber of Araucaria cunninghami reached Sydney mar 
ket per week, and about as much more was exported to 
Me! bourne and elsewhere 

Many of the coniferous woods possess an intrinsic value. 
The Yew furnished the formidable bow to the English just 
as its ally, the Californian Yew, did to the Red Indian; and 
it was not until the introduction of firearms in England, and 
a later time in Scotland, that the acts forbidding its exporta 
tion fell into disuse [It was brought into fashion again un 
der the Stuarts by Evelyn, who clipped it into birds, pyra- 
mids, and hedges. Wood adapted for musical instruments 
is an important export, a single Viennese firm claiming to 
export £17,000 worth annually.{ Among the more esteemed 
woods at the present day for furniture and veneering are 
those of the Huon Pine, Dacrydium franklinii, Frenela 
columuaris, Callitris quadrivalvis, and some species of Juni- 
per. The wood of the Yew is hard, compact, of fine and 
close gram, and susceptible of a high polish. The wood of 
the bole near the roots is ricbly marbled of orange-red to 
brown, and is surpassed by few exotic trees. The mottled 
butt wood of the Thuya of Pliny (Caiiitris quadrivalvis), the 
Citrus of Horace, commanded fabulous prices during the 
Roman Empire. Cicero is said to have paid 1,000,000 ses 
terces (£9,000) for a table made from this wood; and of two 
tables belonging to the King of Juba, and sold by auction, 
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* Humboldt, * Views of Nature,” p. 326, 
+ Selby, “ Hist. Brit. Forest Trees,” 1842, p. 401. 


+ Jury Reports, 1862 Exhibition, class iv., p. 21. 
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ene fetched 1,200,000 sesterces.* The recorded diameter of terials. As is often the case in such instances, those 


therargest of these 1s no more than about four and a half | 
feet. eo wood 1s still turned into tazze im Paris, and ex- 
amples of Itexe in the Kew Museum. 

The seeds of Many of the Conifere are edible, those of | 
the Chilian Araucafia ially forming the staple diet of 
the Indians of Chile, and im luily the seeds of the Stone Pine 
are made into cakes The sweet and@ nutritious nuts of | 
Pinus sabiniana are great favorites with the Indians of 
North-West America, who collect vast Quantities of the 
cones. A sugary exudation occurs from the bark of the 
Sugar Pine The leaves of the Himalayan Yew are dried 
and used as tea, while the bark of P. sylvestris is formed, 
in years of scarcity, into bread by the Norwegians. A 
species of Juniper (J. squamata) is used in India in the pre- 
paration of an intoxicating liquor and for making yeast, and 
in Europe the common Juniper berry is used for flavoring 
gin. A large number were formerly, and several are still, 
used in medicine, and the Larch for tanning. 

The value of the various gums and resinous and other 
productions of the Conifers is also large. The chief 1mport- 


ations in 1879 were—of Kaurie gum 50,439 cwt., value! 
£122,901, from New Zealand; pitch, 57,188 cwt., value 
£12,979; tar, 140507 barrels, value £93,482—the greater 


part of these products from Russia; Spruce-beer, 1,756 bar- 
rels, value £12,027; resin, 1,155,528 cwt., value £328,021; 
turpentine, 258,054 ewt., value £290,647, nearly the whole | 
coming from the United States. Other products are amber, | 
Canada and a large variety of balsams, creosote, frankin- | 
cense, sandarac, etc.—J. Starkie Gardner. | 


SOUTHERN DEVELOPMENT. 


Nor only in all sections of this country, but in Europe too, | 
the eyes of capitalists looking for great fields for large 
investments are turned toward the South. And, to those 
who are informed as to the vast and varied resources of the 
South, there is no reason for wonder that it is so. A stranger 
from any one of the old countries on the other side of 
the sea, in traveling through the South, is doubtless aston- 
ished to see the woods and wilds that meet his gaze, even in 
districts of country which were among the earliest settle 
ments in the colonies. He is still more astonished, when, on 
inquiry and inspection of the mineral regions of the old 
States of the South, he learns that there are all sorts of mines, 
and of almost unlimited extent, lying there undisturbed, | 
with a wealth within them that promises, and in the near 
future, a degree and a permanence of prosperity such as has 
not been witnessed in the world before. This long delay in | 
Southern development is attributable to the fact that we have | 
a vast territory with a sparse population, and to the fact | 
that we have always been an agricultural and not a manu- | 
facturing peopie. The vocation of the farmer or planter is, 
of course, the one calling upon which all other callings are 
either directly or indirectly dependent. It has always been 
so—and it must ever continue to be so. But the mineral 
resources and manufacturing facilities of a country, espe- 
cially in this age, afford means for making money and for | 
circulating it among people of all classes and conditions, 
which give to trade and business, of every description, im- | 
pulses and influences that show themselves in the shining | 
lights of thrift and contentment in the lowest as well as the 
loftiest households in the land. Mining and manufacturing 
help agriculture in immeasurable degree. They attract popu 
lation and put money into the hands of the people to buy 
the products of the farmer. They create railroads, and the 
railroads not only bring men and money along with them, 
but they furnish the farmer or planter with transportation 
to the markets of the world.—ZJndustrial South. 

PAPER PULP.—A NEW INDUSTRIAL KING. 

**CoTToNn I8 KING” was the old time phrase for many 
years a generation or soago. And cotton was king—a king 
whose reign’ was arbitrary, powerful, and supreme But in 
these later days other interests and industries have come 
more prominently to the front, and are crowding the old 
cotton bale monarch so closely as to endanger the perma. | 
nence of the foundations of his throne, setting up industrial | 
empires and republics of their own. Wheat, corn, pork, | 
oil, coal, iron, and other products of our rich and fertile 
country are each and all pressing to the front with their 
respective claims prominently exhibited, and allasking for a 
seat among the industrial rulers of the universe. But the 
latest and one of the most prominent additions to the list is 
that of pulp—a recognized, promising, and useful, though 
sometimes derided, factor in the successful workings of the 
paper industry of the times. So prominent and important 
in fact has this specialty become, that it is comparatively 
safe to amend the old-time phrase and to write it down thus: | 
Pulp is king, instead of cotton, as in other days. 

Were it not for the successful use of pulp in the manufac- 
ture of paper, the man of to-day wouid not be able to read 
his morning, evening, or weekly journal, monthly maga- 
zines or books of history, travel, and general literature, at 
anything like the cost at which he can utilize or enjoy any 
or all of these at the present time. So rapid and complete | 
have been the developments and improvements in the pre- 
puration and manufacture of pulp that it is fast Decoming 
the chief corner stone in the business of paper-making, in 


many instances a good article of paper being made entirely 
of pulp, and that from wood. And it is fair to presume 


that improvements and inventions are yet to appear which 
will still farther advance pulp in the scale of being, until, 
as there is certainly a fair prospect now, it will in reality 
become au industrial king. The paper industry is taking 
such prominent place on the manufacturing records of the 
times as to establish the fact that there are not, and never 
again can be, rags enough in Christendom to enable the 
markets to be supplied with ‘‘all rag paper.” For certain 
purposes paper made from rags alone, must and will be 
had, but now that pulp, largely from wood, is by mechanical] 
and scientific treatment brought to such perfection as to 
make it so valuable an element in the manufacture of paper 
fora large part of the uses to which paper of different kinds 
and grades will be put, it will and well may be certain to be 
used more and more extensively. 

Were we obliged todraw upon our old sources for supplies 
from which to make paper to-day, the simple fact of a lack 
of sufficient material, the newspaper publisher would be 
obliged to ask twice, and perhaps thrice, what he now does 
for his paper, if indeed it were possible for him to obtain a 
requisite supply at any price. And in the same ratio would 
all publications be raised in price: magazines, books, and 
commercial printing of all kinds. We can scarcely imagine 
what would be the condition of the paper market to-day were 
wood-pulp to be striken off the list of paper-making ma- 


* Hooker, *‘ Tour in Morocco,"’ p, 389, 































































make light of this material, so providentia!ly introdyged: 
the modern.arena of paper-making, are they who 
the greatest benefits from its adoption. 
The rapid progress which this one item of manufay 
industry has made, although notable and marveloug, 
have every reason to believe will be continued in future, 
the deniand for paper continue to broaden and 
so sensibly, with each new year and new day, that we 
reasonably look for new sources of supply of new 
still from which to fabricate it; but to our forests must we 
probably continue to look for many years to come for thy 
substances from which paper is to be wrought. So 
are the promises ahead fora demand for paper and 
articles made of paper, that we may well jvok for new 
inventions and new paper-making substances at gy 
all times. Meanwhile, and until something better jg sub- 
stituted, or until wood is known no more among us, we 
may well premise that pulp, and that mostly from yw, 
will be one of our leading industrial kings.— Paper Wy, 
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